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FOREWORD

If @ man builds o violin of 13,000 match-sticks, the event will be noted ino
thousand nawspapers. 11 may become a museum-piece, and hove a feature-story
written about {t, Man ond violin become objects of morvelling respect for a multi-
tude; .rorely does anyone osk - “How well does it play 2"

Here is a study built up of the cnolysis of some 13,000 quoil mecls. it will not
be featured in the daily papors, but we know it naver becomes buried in @ museum.
It will probably not receive the morvelling respect of the multitude, but unlike the
match-stick violin, there is no question regarding whether or not it will "play".
The information herein has atroady contributed more of solid worth to the Missouri
quail monugement progrom thon the violin in question ever will to music: It has
told us what food-plants to emphasize in the quail habitat restoration program, and
to that extent it has become o permanent post of the quail management structure.

The study serves game monagement in another way. Comparisons between this
food list and these compiled clsewhere will show some sharp differences, especially
regarding stople foods. Thus the study points out clearly, once again, the folly of

the tendency for a state to neglect research on o .ubject "becunse some other stote
has alzecdy done this and found our answaers for us."

--- Paul Q. Tulenks, Suparvisor, Federal Aid Projects . |




SUMMARY -

The objective of this investigation was to ascertain the food-habits of quail, with
omphasis on the late-winter and early-spring season, os past of a year-around quati

toad-habits study. The period November - March inclusive was most heavily repre~
sented in the sumples. .

Quail droppings were used for study materlals, ‘since it wos impracticable to col-
lect quail crops out of season in sufficient numbers for study.

Nature Knights (schoo! children enrolied in Conservation Club work) were enlist-

ed as collectors, with credit toword o Nature Knight oword being granted for euch
somple submitted., ’

A tolol of 1,358 somples covering on eight-months period (September through
April) for three successive years supplied data for this investigation. Assuming on

average of ten birds per covey from which samples were collected, these dota cover
the feeding of 13,580 birds.

Data are presented to show the principal foods of quail: (o) as revealed by the
previous analysis of 5,472 crops; (b) for each month of the study period, as deter-..
mined by droppings analysis; (c) for each of the major regions of the state-=Prairie

(agricultural) cnd Ozark (wooded); and, {d) as statewide averages by occurrence and
volume .

A close correlation of data was obtained by the two methods, crops and droppings
analyses. A few plant species were found to provide the bulk of the quail food sup~
ply throughout the eight months covered by this investigation.

Animal foods {mostly insects) were found to comprise a minor portion of the quail's
diet, by volume.

The principal fuods, by volume, were revealed to be: Koreen lespedeza, 26.3%;
common ragweed, 21.9%; corn, 17.4%; crotons, 6.7%; yellow foxtail, 4.8%; wheat,
3.4%; lanceleaf ragweed, 2.5%; sumacs, 2.0%; sossofras, 1.6%; beggar-ticks, 1.6%;
sorghum, 1.4%; acorns, 1.2%; ond fall panic grass, 1.1%.

Agricultural crops, exclusive of the ogricultural lespedezos, comprised 22.3 per
cent of the total stotewide quail diet. By major region, these foods made up 27.9

per cent of the total food, by volume, in the Prairie region and 16.2 per cent inthe
Ozark region.

Thirteen of 197 food items made up 1.0 par cent or more eachand comprised $0.7
per cent of the tatal volume.

Seeds from annual plonts made up the bulk of the quail's diet, but an almest equal
number of annuels and perennials were identified.



INTRODUCTION

The native Bobwhite (Colinus virginianus) is the only non-migratory gome bird in
Missourt currently subjected to a legal hunting season. The Bobwhite population,
which Is statewide In distribution, sustains o legal hunter take of 2,000,000 to
2,500,000 birds annually. Because of the sporting and aesthetic vuluo of the spo~
cies, lha Conservation Commission hos taken steps to manage this resource and main=-
tain the juail population at a high level.

Game manogers have recognized that three habitot factors---fooci cover and
water are ossentlal to game bird productien-or restoration in natural environment.
The study herewith reported dealt ‘with the first of these essential foctors: it wos
conducted to learn what foods are most heavily utilized by quail, and whenand
where such foods are taken. The answers to these questions, incorporated with in-
formotion on cover restoration, will go far toward providing knowledge as a basis
for better management of the species. Incidental to the above information, data
were accumulated on the extent to which quail cre dependent upon agricultural

crops for their food, and the effect of quail as a conttol upon agricultural pests dur-
~ ing the fall, winter, and spring months. As they accumulated, data were incor-
porated os needed into the Commission's management and educational programs.

This project wos begun ‘duting the summerof 1947 to further ascertain the food-
habits of quail; a comprehensive study of late-fall and early-winter food habits
(November~December} hod been completed previously (Korschgen, 1947, 1948).
Data in this report cover principally the information gained from a three-year study
involving the examination of 1,358 quail fecal (droppings) samples. Each sample
represents the foods of a covey of birds, and, therefore, it is probable that more
than 13,000 quail meals are represented information in part from the previous crops
study, involvmg 5,472 samples, also is incorporated for comparison of data and to
st}:mmurlze all of Missouri's quail food=-habits information.

TECHNIQUES OF THE STUDY i)

™" Collection of quail crops in sufficient numbers and with wide distribution was im=

practical, since it was desired to obtain study moterials throughout the year. Pre-

liminary investigalion by analysisof quail fecal materials revealed that the principal

foods could be ascertained by that method. It was decided, therefore, to use quail
droppings as study material. o

i

The many col!ectors required to gother the out-of-seoson study materials were
faund in Nature Knight {Conservation Youth Club) groups which were active in some
900 schools throughout the State. Inasmuch as the Nature Knight program: was being
spor..ored by the Education Section, Missouri Conservation Commission, opproval was
readily obtained to add quail droppings collecting as an approved activity by which
porticipants could ebtain credit toward an award. A major limitation to use of Na-.
ture Knights as collectors was the fact that they. were uchve only during the school
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year, September through April. A more satisfactory group of collectors could not be
found, so the droppings study was confined to this period. No quoll food=habits data
in Missouri are available for the late-spring and summer months, May through August,
inclusive. Yet, from the administration’s viewpoint, it is considered that the most
critical period in quail food supplies is covered,

All materials for collecting and mailing of samples wero supplied to each Nature
Knight group, upon request, Materials included 3" x 5" coin envelopes printed to
show collector's name, daia of collection, county, and locality; and Manila self-
addressed, business reply envelopes, 7" x 10", for mailing the samples. A drawing
fund deposited ot the local Post Office eliminated the inconvenience of collect de-~
fivery, and permitted postage-free mailing of samples by the cooperators.

The fecal deposit from an entire covey of birds, consisting of numerous, individ= .

val droppings as found in a pile ot o covey roost, was collected ond onalyzed as a
single sample. Euch sample was catalogued when received and cleaned of toreign
materials - leaves, sticks, etc. = which adhered to the droppings when collected.
The sample then was placed in a mortar and water-soaked briefly before the food par-
ticles were separated by gently working the sample with a pestle. The materials next
were transferred to a small sieve, with 32 meshes per inch, ond washed with o stream
of water from the tap. The washing process removed most of the urea, along with the
very fine residue of food porticles which, for the most part, were of little value for

identification. The remainder of the sample was transferred to blotting poper and
oven=dried. ‘

The dried materials were broken apart easily by rubbing and sifting through a 14~
mesh per=inch screen, which ollowsd most of the particles to pass. The volume of the

sample then was determined ond the sample subjected to complete analysis.

{dentifications were made of the various foods as the sample was examined with a

microscope. Each item was assigned, by ocular estimate, o percentage of the total
bulk. Qcular estimates of percentages were used as a basis for converting to volume

for each item, using the previously determined bulk as 100 per ce‘hkr. Example: A
fecal sample which meosured 5.0 cc. waos determined by ocular estimate to contain:
ragweed, 90%; croton, 5%; Korean [espedeza, 5%; and corn, trace. For purposes of
calculating volume percentages, this sample was listed as having consisted of: rog-
weed, 4.50 cc.; croton, 0.25 cc.; Korean lespedeza, 0.25 cc.; and corn, trace.
Ocular estimates of less than 1.0% were given "trace" values,

Few entire seeds susvived the digestive processes; therefore, identifications neces-
vs7ily had to be made of seed fragments. Invery few instances did the bulk of the foed
residue defy identification. The task would have been much more difficult had it not
been for the investigator's previous experience of analyzing more than 5,000 quail
crops. Nevertheless, some foods could not be positively identified to species, and
these were grouped under generic headings; e.g. crotons.(CrotG}-:‘spp.)acorn's {Quercus
spp. ), tick=trefoils (Desmodium spp.), and sumacs (Rhus spp.).

Equipment used in this study consisted of a binocular, dissecting microscope with 15x
and 20x magnifications; Petri dishes; forceps; screen sieves; scalpel; glass cylinders,

. 3



uu

4,

gracusted to 0.1 and 1.0 ce.; small 1in scuop; wood tamplng rods; and a reference
collection of seads of Missouri plants,

Paercentage calculations were made both for occurrence and volume of each iden-
tified food item, Oceurrence~percentages were obtained by dividing tha number of
samples In which a food item occurred by the total number of samples oxamined.
Volume=percentages were obtained by dividing the total volume of a specific item
{os determined from converted ocular estimate figures) by the total of all somples.

The technique described obove for droppings analyses varies considerably from
that used in crops analysis, due to the different noture of the study materials. Crops
onalyses were performed with the dry crop cuntents which, for the most part, ~on-~
sisted of whole seeds and Jarge fragments or entire insects. The condition of fuod
ttoms in crops permitted complete separation and, therefore, more nearly accurate
volumetric measurement of each component. Qcular estimates were not raqiired for
crops analyses. Crops, too, have the advantage ‘hat highly digestible sceds, or
parts, are not lost to the analyst, as is the case when fecal materials are studied.

Plant classifization as used in this report fallows thatof Gray's Manual of Botany,
except for a few common nomes of plants.

DISCUSSION OF FINDINGS-

The results of both the crops and droppings studiesare shown in tabular form as Ap~
pendices to this report. Most of ‘he tables contoin tood items listed with percentages
by occurrence and by valume, in order of importance by velume.

Figure 1 shows the area included in each zoogeographic region of the State (Ben-
nitt and Nagel, 1937}, as used in the crops study (Korschgen, 1948); and also, the
major regions designated as Prairie, Ozark, and Mississippi Lowland, as used in the
droppings study. No fecal somples were received from the Mississippi Lowland re-
gion. Crops and droppings receipts, by area, are shown in Figure 1.

The distribution of study maleriofs received does not necessarily coincide with quail
populations or range conditions, but rather denotes more active cooperation of hunt-
ers and youth group collectors in areas of greatest retusns.

Data in Table 1 include the principal foods, by volume, for each of eight zoo-
geographic regions of the State, os outlined in Figure 1. These data reveol o strik-
ing similarity in the feeding habits of quail from the Riverbruaks and Prairie regions,
designated as PRAIRIE; the Ozark and Ozork Border regions, designated as OZARK;
and the Mississippi Lowlands, o type of its own. Table 2 contains a complete list of
foods identified in the crops study (Korschgen, 1947).

Tables 3 = 10 show by months, September through April, the foods identified in
1,358 fecal samples. These data are presented on a statewide basis, while Tables
11 and 12 contain droppings analysis data tabulater separately to show the princi~
pal foods taken in the PRAIRIE and OZARK regioas. Table 13 contains a combined
tabulation of foods identified from droppings, to obtain statewide averoges, com-
parable to the data for crops presented in Table 2.

LETE



The Prairie region is highly developed agriculturally. It is characterized by solls
of medium to high fertility, and level to rolling topography. The prairia and volley
soils are under cultivetion, while the river hills ore mainly used for pasture. Di-
versitied farming is the tule, largely based upon livestock production. The principal
crops consist of corn, outs, wheat, soy beans, lespedeza, and the various grasses.

The Ozark tegion consists of rolling tepography on the western border whera the
soils are light, gravelly, and with moderate to good productivity. Divarsified farm=
ing is carried on and dairying is @ major industry. '

The northern and eastemn port of the Ozark region is somewhat more disssctod ond
hilly than the western past. The soils are of medium to low productivity and much of
the land is used for pasture and woodlots, because its topography is too steep for cul=
tivation. General farming is the common practice, with wheat and corn the impor-
tant crops.

The central part of the Ozark region is hilly, the soil light, shallow, rocky, ond
of low productivity, with most of the land unsuited to agricultural uses. More than
&0 per cent of the area is forested. The cleared upland is used mainly for posture,
with lespedeza the most imporiant hoy and pasture crop. The narrow creek bottoms
are used for corn.  Livestock is u major source of income, and the profits in farming
are more limited than in any other part of the state. (Krusekopf, 1945).

The principal foods, as shown by droppings analyses for the eight month period,
September through April, are graphicolly presented in Figure 2. This figure portrays
the comporative degree of utilization of the most important foods for each month of
the period studied. While nearly 200 plant and 27 animal foods werse identified,
Figure 2 reveols that only 13 plant foods comprising 1.0 per cent or more each made
up approximaiely 90 per cent of the total volume, The seasonal degree of utiliza-
tion for each item is represented by the vertical widih of the band.

PRINCIPAL FOODS

Koraan lespedeza (Lespedeza stipulocea) was first sent to the United Stotes in
1919 by o medical missionary in Korea, (Pieters, 1939). The first seed was harvest-
ed at the Arlington Experiment Farm, Virginia, in 1921; and a small amount of seed
sent to the Missouri College of Agriculture in 1922 marked its first introduction in
the State. The College distributed small lots of seed to farmers, county agricultural
extension agents, and vocationul agriculture teachars during the winter of 1927, after
six yrars of experimental study (Etheridge and Helm, 1936). Its use became widespread
during the decade following 1930. The quail crops study begun in 1940 revealed
that Korean lespedera had become the most important quail food (from the standpoint
of frequency and amount of usz) only o few years after its introduction in Missouri.
Korean's rank as the most important food has been maintained during the past decade,
as confirmed by the droppings study, 1947-50. Today Korean lespedeza is widely
used as a hay and pasture crop, ond con be found on nearly every fann in the State.

Crops anclyses revealed that seeds of this plant were tokenby 44.8 per cent of the
birds and comprised 17.4 per cent of the totcl food. Fecal anclysis showed 57.3 per
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cant by occurrence and 26.3 per cent by volume.

Use of Korean lespadeza by quail is negligible in September, but increases steadily
through the fall and winter months. The grectest utilization occurred in March, with
only  slight decrease n April. A prolific sced producer, it usually s available on
wind-swept areas, sunny southslopes, and ditch bonks, even duting periodsof axtreme
snowfall

Corn {Zea Mays) commonly is grown os an agricultural crep throughout the state.
I Is readily available ond much relished by quail during the fall, winter and spring
months, with heaviest use during November ond December. Widespread use of the
mechanical cornpicker leaves o considerable amount of exposed grainin the fisld and
thus makes this food more easily obtained than in postdecades when the crop was cut
and shocked, or left standing in the field until it could be gathered by hand. Use of
the mechonical picker, however, may lessen availability of this food during periods

of heavy snow or ice' the only grain left by the picker is on the giound, instead of
on the stalk.

Corn ranked second and eccuried in 22.2 per centof the crops examined and com-
prised 16.8 percent of the total volume. Droppings analyses showed that corn ranked
third; occurred in 40.9 per cent of the somples, and made up 17.4 per cent of the
bulk. The volume figure in this case probably is low, since corn is highly digestible

ond, therefore, the portion estimated in the somples likely was less than the propor~
tion actually consumed. '

Corn is an excellent winter quail food which con be made available in a variety
of woys. Whether planted in food plots, or provided as rows left standing'unharvest-
ed at the edge of the field, it should always be made ovailable near natural coverts.
Corn is-oflen scattered a3 ears or grain in occupied cover when emergency feeding is
required. The merits of established feeding shelters for quail are now considered less
favorably than formerly because of the tendency of this procedure to concentrate

game and thus attract predators to the feeding site.

Common ragweed (Ambrosia artemisiifolio) is general and comman throughout the
state . This annual is a despised weed throughout its range, especially becouse of its
heavy production of pollen to which many hay-fever sufferers are allergic. [t grows
principally in small groin fields, pastures, abondoned fields, and along roadsides
where ‘it provides an abundant supply of food for quail. Seeds of this plant were
found in 36.6 per cent of the crops examined ond comprised 12.7 per cent of the to-
tol volume, for third place ranking. It was identified in 64.1 per cent of the drop-

pings samples, and made up 21.9 percent of the volume, os the second most imnortant
food.

Greatest utilization of ragweed by quail was mode during October, November
ond December, following maturity of the seeds, ond egain during February, pre-
sumably after the winter snows.

Camnmon weed control measures of close~-mowing of small grain fields and pastures
in mid-summer ond early falf, and heovy grozing of pastures are detrimental to
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greatest production of this excellent quall food. Because of its abundance and wide
distribution, however, partial control measures probobly have little limiting effect
on its availability to quail. Chemical controls are, os yel, not used widely enough
for their effects to be known.

Sorghum (Sorghum vulgare) of several varietics, including Kafir, Hegori, Fet-
erita, Durra, and Milo maize, is grown for livestock leed, as fodder or ensiloge; the
sweet sorghum is commonly grown for molasses. The seeds of all varietias are relished
by quail and rank high in the quail diet, where availeble. Crops analysis showed
sorghum to be the fourth most important food, occurring in 13,1 per cent of the soin-
ples, and comprising 12.1 per cent of the volume. It ronked tenthand was idontified
in 3.7 per cant of the droppings samples, where it made up 1.4 per cent of thetotal
volume. This lotter percentage, like that for corn, is considered low due to the high-
ly digestible nature of sorghum seed.

Sorghumas a quail food supply, or foremergency feeding, canbe handled in much
the same way as corn, Administration policy is not to encourage its plarting to pro-
duce food potches, however, because it may be highly poisonous to livestock, es=
pecially when dwarfed by drought.

Crotons (Croton spp.) of three species are of general distribution in Missouri, but
more common in the southern part of the state. Prairie~tea (Croton monanthogynus),
hogwort (Croton capitatus), and sand=-croton {Creton glandulosus) all are taken rcadi-
ly by quai! and provide an important part of the diet.

These hordy annuals grow chiefly inold fields, heavily grazed pastures, and grass- -
lands. The durable, hard-coated sveds, borne on the tips of stems and branches, te-
main available ta quail throughout the winter andspring months. Greatest utilization
of crotons was during April, but the seeds also were taken in quantity during December
and Januory. '

Combined utilization of the three speciesamounted to 18.9 per cent by occurrence
in crops and 35.6 per cent in dioppings. By volume, the percentages were 3.5 and
6.8 per cent, tespectively. Encouragement of wider croton production seems doubt-
ful land-use practice and is not advocated by the Commission ot this time.

Acorns (Quercus spp.) from the many species of oaks indiganous to Missouri are
readily taken by queil and were found each month of the study pariod. Thn small
post-oak acorns often are eaten whole, while the laiger acorns cf ather oaks usually
are token in fragmented portions. A part of this feeding moy be as gleanings from
the feeding of other birds and of mammals. '

Acorns occurred in 12.1 per cent of the crops ond 13.0 per cent of the droppings
examined. By volume this item comprised 6.6 per cent of the crop and 1.2 per cent
of the droppings contents. Oak mast ranked fifth by crops anclysis and eleventh by
fecal examinutions. Acorn preduction is subject to wide fluctuation from year to
yeor, yet azorns are impottant food for many species of wildlife. tmproved forest
and weodlot management tends 10 increase acorn production, and such monagement



is @ part of the Commission’s program.

Yellow foxtail (Sataria glauco) vccurs commonly throughout the state os anannual
arass in cultivated ground, recently chandoned fields, roadsides and similar places.
ihe seads, borne in a spike~like ponicle, shatter soon after maturity, but are heavi-
ly utilized in theearly fall. In the limited number of samples collected in September,
this item occurred in 76 9 percent of the samples and comprised 61.2 per cent of the
total food. Llesser omounts were used throughoul the remainder of the study period.
Average utilization showed 12.2 per cent by occurrence in crops and 27.2 per cent
in droppings. By volume the percentages ware 1.5 in crops ond 4.8 in droppings, A
by-product of agriculture, foxtail is not ot this time actively promoted in the gume
management pragram.

Sussafras (Sassafras albidum) fruit and seeds were token each month of the study ,
with heaviest utllization during Februatry, principally in the Ozark region. This
plant does not have statewide distribution, as do most of the other important quail
food plants. It is found olong barders of woods and thickels, on dry or sterile soils
south and east of a line drown opproximetely from Hannibal to Kansas City. It re~
produces from root-stocks ond often forms dense stands, Since sossafras is a ploneer
species on abandoned farm lends, it often supplies an important source of food for
quant where other preferred items are lacking.

Sossofras wos identified in 4.7 par centof the crops and 7.4 per cent of the drop-
pings samplas. By volume it ranked sixth with 2.9 per cent, ond enghth with 1.6
per cent, re.pectwely in the two studies. Considered as a "wced“ species by forcsl-
ers and farmers, it is tolerated in many ateas, but seldom promoted.

Wheat (Triticum aestivum) proved to be o favorite food of quail during the winter
months, 1t is probable that most of this item consisted of waste giein left in the field
from horvest. Wheat stubble fields, often in combination with Koreon lespedeza,
common ragweed, ond foxtail, provide choice feeding grounds during the fall and
winter months, Wheat was found in 2.1 per cent of the crops and 11.3 per cant of
the droppings studied. This item made up 0.9 per cent of the crops volume, and 3.4
per cent of the volume of droppings, for sixteenth and sixth pluce rankings, respec-
tivaly. Its use in game manogement is limited to plantings on state-owned areas;
leaving a swath or two uncut along field borders to furnish wildiife food Is o standard
recommendation to farmers intorested in game.

The small wild bean (Strophostyles leiosperma) and the lorge (trailing) wild bean
(Strophostyles helvola) both are good quail foods. They occur generally throughout
the state, bul seldom attain dense stands. Like the seeds of other legumes, the wild
beans are largeiy lost to the analyst in fecal exsminations ond were found only in
trace amounts. In crops analysis the small wild bean occurred in 17.9 per cent of
the somples and comprised 1.8 per cent of the total volume . The trailing wild bean
occurred in 5.9 per cent of the samples ond made up 1.4 per cent of the volume.

Lanceleaf ragweed (Ambrosia bidentate), like common ragweed, is ¢ hordy annual
of statewide distribution, being found generally on poor soils of ovar-grazed pastures,
old fields, rocky prairies, and roadsides. A good quail food, this item was found in
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7.1 per cent of the crops and 24.6 per cent of the droppings examined. By volume,
the lanceleaf ragweed mode up 0.7 per cent of the crops contents and 2.5 per cent
of the dioppings.

Soy boans (Glycine Max), commonly grown us a cash crop, were reveoled by the
crops study to be an important quail food. This item occurred in 5.4 per cent of the
crops and comprised 2.6 per cent of the tolal volume. Greatest utilization was in
the Mississippi Lowland region. Only a tiace of soy bean was found in the drop~
pings, probably because of the highly digestible nature of this seed. Often a port of
the bean crop shatters out and remains ufter the harvest.

Tick-teefoils (Desmodium spp.) of seventeen species are native ta Missouri, grow=
ing principally in rocky, open woods, but a few species also are native to the prairie
lands. Crops contained tick~trefoils in 10.7 per cent of the samples, and this food
comprised 2.3 per cent of the November-December diet. Like soy beans, this item
made up only a troce amount in the droppings study.

Beggor-ticks (Bidens spp.) of at least twelve species occur throughout the state in
wet ground near streams ond ponds, in moist woods, thickets, and in woste ground.
Consumption of the seed by quail ranks this group of plants as relatively imporiant
sources of quail food. Beggar-ticks occurred in 7.0 per cent of the crops and 13.7
per cent of the droppings samples. By volume they comprised 0.6 per cent and 1.6
per cent, respectively,

Sumacs of three species (Rhus glabra, R, copallina, and R. radicans) did not at=-
tain an importont ranking individually during the crops study, the combined occur~
rence being 5.2 per cent and 1.0 per cent by volume. Droppings analysis, which
continued through the winter, however, revecled o combined occurrence of 31.3
per cent and 2.0 per cent by volume. Greatest consumption of sumacs occurred dur-
ing the late winter -~ Jonuary, February, and March. All three species are general
in distribution, with Rhus copollino commonest in southern Missouri.

There appear to be two lines of thinking concerning the volue of sumacs as quail
food . Becousesumacs have wide distribution, are large~fruited, showy, and are token
by quail, they are considered by some to be good, sustaining foods. Others adhere
to the theory that sumac fruitsand seeds are largely fibrous in nature, have little nu-
tritive velue, ond, therefore, arte starvation foods which quail resort to when other
foods are not available. This investigationneither proves nor disproveseither theory,
but indicates that sumac fruits may be considerahly more thon starvation foods. Col-
lectively, the sumacs ranked from fifih to fifteenth in importance, by volume, eoch
month from November to April, and occurred in more than one-third of the samples
examined for this six-inonth period. These data place sumacs high on the list of pre-
ferred foods. King and McClure (1944) found that by chemical compasition sumac
fruits contain 28% more crude protein, 29% less carbohydrates, 32% more fot, 24%
mare calcium, and 130% more phosphorus than do post oak acorns.: Analysis for coro-
tene (Vitamin A) content has shown that sumac fruits contain from twe to twenty or
more times as much caorotene as dees yellow corn (Nester, 1947), and yellow corn is
ieporied to contain sufficient Vitamin A for suivival, growth, and reproduction.
Perhaps sumac fruits alone would not suffice os a complete diet, but when eaten to

|
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supplement other itoms, they oppeor to play on important part in quail autrition.

Other plants which were shown to be fovorite quail foods, aither because of their
frequency in the diet, or the volume taken, included: ashes (Fraxinus spp.), Japa-
nese clover (Lespedezo siriota), rushfoil (Crotonopsis elliptica), fall ponic gross

(Panicum dichotomiflorum), wild grapes (Vitis spp.), und great ragweed (Ambrosia
trifida).

None of the recently introduced quail food or cover plants now recommended by
the Conservation Commission, including: Chinese (sericea) lespedeza (Lespedeza
cuneata), shrub lospedeze (Lespedeza bicolor), or multifiora rose (Rosa multifloro)
were found to be important items in the diet. This may largely be dve 10 lock of dis-
tribution prior to the time that these studies were conducted. Use of some of these
plants still is in the experimental phase.

The quail foods considered on the preceding pages havebeen shown 1o be most im=-
portant duringracent years. Intraductionof new plants, chunges in ogricultural erops
ond practices, and use of chemicals for weed and insect control muy bringabout such
environmental chongos that the same list of foods will not be accurate a few years
hence. The chonge in quoil diet brought about by the intreduction of Korean lespe-

dezo is o good example of how rapidly on exotic con become an important source of
foad.

ANALYSIS AND RECOMMENDATIONS

Data obtained through the investigation of quail food-habits by the fecal and crops
analysis methods revealed that essentiolly the same foods are most heavily utilized
during the three seasons--fall, winter, and spting. Noted variation in degiee of uti~
lization of certain foods is influenced by season, weother conditions, ond other fac-~
tors. Korean lespedeza is not heavily utilized during November. The sumacs are lit-
tle used during the early fall (except poison ivy which was animporiant food in Sep-
tarmber) but become an imporiant source of food during the late-winter and spring
months. In addition to Koreon lespedeza, common ragweed, corn, and yellow fox-
tail oppear to be staples. Other fooas are heavily utilized in one part of the siate
ond not in another due to distribution or availebility. Such foods include crotons,
acorns, and sossafras, all of which are mere ohundont in the southernpost of the state,
Weather conditions, too, may significantly increase use of an othenvise unimportont
food, as shown by the eighth place ranking of catelpa during Jonuary. This dispro-
postionate rating occurred os ¢ result of .extensive collecting of droppings by one
group of cooperators during a severe ice storm. Discrepancies such as this are mini-
mized, however, by compilution of the three yeors data,

Insects comprised only a minor portion of the quail diet during the period studied.
Analysis of crops collected during November and December revealed 2.4 per cent
animal matter, mostly insects, in the diet. Fecol samples collected from September
through April showed an averuge of only 1.1 per cent animal foods. The greatest
consumption of insects accurred during October when grasshoppers (Acrididae) com-
prised 4.0 per cent of the dier. Giound beetles (Carabidae) and stink bugs (Penta-
tomidae) were the next most impartont insect foods.
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While this study does not include the summer months when insects are in groatest
abundance, the foll and spring months should serve as indices to insect utitizotion by
quail. “lie small percentage of grosshoppess, chinch bugs, weevils, wireworms, etc.,

in the diet indicates that quail play @ minor role in control of agricultural insect
pests.

Agticultural crops, including corn, wheat, sorghum, ocats, soy beans, millet,
timothy, and clovers, but exclusive of the agricultural lespedezas which commonly
grow wild, comprised an appreciable percentage of the quail’s diet. Trops analyses
revealed that 33.4 per cent of the total diet was made up of these items during No-
vember and December, Fecal analyses showed that as o statewide aveiage, agricul-
tural crops comprised 22.3 per cent of thetotal. By region, these foods made up
27.9 per cent of the total food by valume in the Prairie region, and 16,2 per cent
in the Ozark region. Including the agricultural lespedezas, form crops comprised
56.5 and 41.2 per cent of the total diet in the Prairie and Ozatk regions.

The findings by the two methods of study correlate well during the late-fall and
carly-winter petiod. Variations in availability of certain foodstuffs from year to
year, varving degrees of digestibility of sceds, distribution of collections, and ma-
thods of ¢ alysis contribute to some differences in percentoges, but droppings anal-

ysis appears to be a sotisfactary means for ascertaining the principal foods of quail
when crops are unobtainable.

It is recognized that some fouds attain disproportionate ratings by the fecal anol-
yses method. Certain legumes, especially tick-trefoils, wild beans, soy beons, and
others are so highly digestible thut they are seldom found by this method of study.
Other of the larger seeds which ceniaina high ratio of embryo and endosperm to seed
coat have their importonce minimized by this method. In generol, however, it is
believed that a fair ratio exists among the indigestible residues of most seeds. Ap-
preximately one-third fewer plont foods were identified in 1,358 droppings somples
thon were found in 5,472 crops, the number of items being 197 and 3U0, respec-

tively. A total of 29 ammai foods were listed from the droppings and 75 from the
crops examinotions.

The actual number of samples oblained for the droppings study was considerably
smoller than the number of crops studied. However, if it moy be assumed thot co-
veys from which fecal deposits were collected averaged ten birds each, the study
covers the food consumption of 13,580 birds, with from 130 to 3,480 being repre~

sented for each month, This number of samples is considered adequate representa-
tion,

Thirteen fonds which occurred as 1.0 per cent or more by volume comprised 70,7
per rant of the total diet.

Seeds from annua! plonts made up the bulk of the quail's diet, ohhough"the total
food list included an almost equal number of onnuals ond perennials.

Witsin and Vaughn (1944:39) who used droppings to study quail food habiis in
eastern Meryland state: “Weather condilions and the mast and seed crops of wild
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plants vary so much from year to year that a-correct picture of the important foods
prasen) ond used in a locality cannot be obtained untif ot least twa or three seasons
studios have boen covered.” Data in this report cover a three year period and no ma-
toriol change in data resulted from the third ysar's study.

Good cotrelations of dota were obtained from quail crops method as compared to
the droppings analysis method of study, as stated previously., Nevertheless, certain
limitations to the use of droppings for food=-habits studies must bo recognized: (1) iden=~
tification of food ttems is made much more difficult by fragmented materials; (2) pre~
paration and onalysis of droppings is more time consuming than is crops onalysis; (3)
only the poorly digestible or non-digestible portions of foods eaten are availoble for
identification, and thismay be the basis for discrepancies in percentages attributed
to specific tems; (4) foods eaten in small amounts, or wholly digestible foods may
vscope identification, and (5) sample contents judged by oculor estimate are cccurate
only within limits of the investigator's ability to ascertain the correct proporiions.
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TABLE 1. FORTY PRINCIPAL LATE-FALL AND EARLY-WINTER (NOVEMBER AND DECEMBER) MISSOURI QUAIL FOODS

(Items ase listed in order of importance, by volume. Figures are peicentages by volume. Figures below 1.0 per cent omitted.)

. REGION

FOOD ITEMS Pyosivie Qrark Lowlan

L NER. NR.NW.P. WP [WOB NEOB OF. | ML

No. of Crops Examined ~ - - 1,361 388 128 672 524 &77 1,521 201
Korean lespedeza {Lespedezo stipulacea) 8.0 4.7 3.2 7.4 23.9 29.2 24.5 5.9
Corn (Zea Mays) 30.8 38.1 45.3 12.3 + 8.6 8.7 5.0 27 .4
Common ragweed (Ambrosia artemisiifolio) 12.5 10,1 14.8 13.5 10.8 10.2 15.5 3.3
Sorghum (Serghum vulgare) 16.6 26.3 15.9 28.4 12,5 3.0 4.1 3.8
Acorns, unclassified (Quercus spp.} 4.8 5.3 1.1 2.5 B.4 6.8 8.6 18.1
Sassafras (Sassofras albidum) - - - - 3.0 2.6 6.5 4.9
Soy~Bean (Glycine Max) 5.6 3.3 1.7 - - 2.2 - 12.1
Tick-trefail (Desmodium spp.) : 2,3 - - - 3.6 2.3 3.5 -
Small Wild Bean {(Strophostyles leiosperma) 2.1 - - 3.2 2.0 2.7 1.3 -
Piairie-tea (Croton monanthogynus) - - - - 2.0 1.1 4.0 -
Yellow Foxtail (Setaria glauca) 1.6 - - 2.0 1.4 - 2.1 -
Trailing Wild Bean (Strophostyles helvola) 2.8 - - 2.2 1.6 - - -
Ashes (Fraxinus spp.) 1.0 - - - 1.9 3.0 1.4 -
Japanese Clover (Lespedeza striata) - - - - - 1.5 2.5 -
Hogwort {Croton caopitatus) - 29 2.8 1.2 1.2 1.}
Wheat (Triticum cestivum) - - 1.2 ¢ - - 3.3 - -
Rushfoil {(Crotonopsis elliptica) ‘ - - - - - 2.4 1.5 -
Lancelzof Ragweed (Ambrosia bidenlaia) - - - - 1.3 - - -
Boggor-ticks (Bidens spp.) T - - 1.0 2.2 - - -
Wild Grapes (Vitis spp.) - - - 1.3 1.0 - -
Great Ragweed {Ambrosia trifida) 1.2 1.8 1.2 - - - - -
Sand Croton (Croton glandulosus) - - - 1.3 - 1.3 - 1.8
Cow-pea (Vigna sinensis) - - - - - - - 7.5
Smooth Sumac (Rhus glabro) - - - 1.3 - - - -
Dwarf Sumac (Rhus copallina) - - - - 2.0 - - 1.0
Beaf-steak Plant (Peritla frutescens) - - - - - - 1.8
Post Oak Acorns (Quercus stellota) - - - - 3.0 -
Fall Panic Gross {Panicum dichotomiflorum) - - - - - 1.0

False Buckwheat (Polygonum scandens) - 2.3 -

14!



{continucd)

QOats (Avena sativa) - - - 1.1 - : - - -
Italion Mitict (Setaria italica) - - - 1.9 - - - -
Osage Crange (Maclura pomilera) - - - 1.0 - - - -
Sunflowers (Helianthus spp.) - - - - - - - 1.4
False Buckthorn (Bumelia lunuginosa) - - - - - 1.3 - -
Hemp (Cannabis sativa) - - 4.6 - - - - -
Pin Oak Acorns (Quercus palustris) - - - - - - - - 1.3 -
Sweet Gum (Liquidambar Styracifluc) - - - - - - - 1.1
Short=~horned grasshoppers (Acrididae) - - - - 11 - - -
Stink bug: (Pentotomidae) - - - - - - - 1.1
Ground beetles (Carobidae) - - - - - A 1.0 - -
TOTAL 87.3 ?1.9 92.9 84.5 89.4 84.8 83.1 90.7

1

The full numes of the Zoogeogruphic regions abbreviated in the table chove are as follows, in order, from left to right as they
appear in the column heading:

N.E.R. Northeastern Riverbreoks

N.R. Northern Rivorbreaks

N.W.P Northwestern Prairie

W.P, Western Prairie

W.O.B.  Western Ozark Border

N.E.O.B. Northern and Eastern Ozark Border
O.P. Ozark Plateau

M.L. Mississippi Lowland

‘Gl
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TABLE 2. LATE~-FALL AND EAPLY-WINTER (NOVEMBER AND DECEMBER)
FOODS OF QUAIL IN MISSOURI

(Based Upon Examnination OF 5,472 Crops)

Hog=-Pecnut (Amphicarpa bracteata)
ttaliun Millet (Setaria italica)

Leaf Matariol :

Milk-Poa {Galactia volubilis) y
Touch-me-not (Impatiens pallide)
Osage Oronge (Maclura pomifera)
Sunflowers (Hellanthus spp.)

False Buckthorn (Bumelia lanuginosa)
Parsimmon (Diospyros virginiona)
Black Locust (Robinia Pseudo-Acacia)
Paspalum (Paspalum ciliatifolium)
Old-Witch Gross {Panicum capiliare)

NNOOO~-~—~ WO~ —-U®O®OO—
L MO DOOOLN = O WO —
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Per Cent By

Food ltem Qccurrence Volume
Plant Foods:
Koroan Lespedeza {Lespedeza stipulacea) 44.8 17 .4
Corn (Zea Mays) 22,2 16.8
Common Rogweed (Ambrosia artemisiifolia) 36.6 12.7
Sorghum (Sorghum vulgare) 13.1 12.1
Acorns, unclossified (Quercus spp.) 12.1 6.6
Sassafras (Sassufras albidum) 4.7 2.9
Soy~Beans (Glycine Max) 5.4 2.6
Tick-trefoils (Desmodium spp.) 10.7 © 2.3
Small Wild Bean (Strophestyles leiosperma) 17.9 1.8
Prairie~tea (Croton monanthogynus) 10.0 1.7
Yallow Foxtail {Setaria glauca) 12.2 1.5
Large Wild Bean (Strophostyles helvole) 5.9 1.4
Ashes (Froxinus spp.) 4,2 1.3
Jopanese Clover 14,0 1.1
Hogwort {Croton capitatys) 5.6 1.1
Wheat (Triticum aestivum) 3.1 0.9
Rushfoil {Crotonopsis elliptico) 3.8 0.8
Lanceleaf Rogweed (Ambrosia bidentata) 7.1 0.7
Beggar-ticks (Bidens spp.) 7.0 0.6
Wild Grapes (Vitis spp.) 4.1 0.6
Greot Ragweed (Ambrosia trifida) 3.9 0.6
Sand Croton {Croton glandulosus) 3.1 0.6
Cow=Paa (Vigna sinensis) 0.9 0.6
Smooth Sumac (Rhus glabra) 3.4 0.5
Dwarf Sumae (Rhus copallina) 8 0.5
Beef-steak Plant (Perilla frutescens) 9 0.5 .
Post Oak Acorns (Quercus stellata) 5 0.5
Fall Panic Grass {Penicum dichotomiflorum) 0 0.4
False Buckwheat (Polygonum scandens) 0.4
Oats (Avena sativa) ' 0.4
Flowering Dogwood (Cornus florida) D.

.
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{continued)
Per Cant By

Faod ltom Qccurrence Volume
Crab Grass (Digitario songuinalis) 5.0 0.1
Partridge=-Pea (Cossia fasciculata) 4.6 o.v
8ush Clovers (Lespedeza spp.) 4.6 0.1
Pinkweed (Polygonum pensylvanicum) 3.7 0.1
Ground~cherries (Physalis spp.) 3.6 0.1
Smartweeds, unclassified (Polygonum spp.) 2.3 0.1
Clammy Cuphea {Cuphea petiolata) 2.0 0.1
Small Crob Grass (Digitaric Ischaemum) 1.2 0.1
Violets (Viola spp.) 1.2 0.1
Pink Wild Beon (Strophostyles umbellata) 1.1 0.1
Green Foxtail (Setaria viridis) e 0.8 0.1
Undetermined Plant Material ! 0.8 0.1
False Pennyroyal (lsanthus brachiatus) - 0.7 0.1
Drop-seed Gross (Sporobolus neglectus) 0.6 0.1
Johnson-Grass {Sorghum halepense) 0.6 0.1
Day-flowers {(Commelina spp.) 0.6 0.1
Dogweads (Cornus spp.) 0.5 0.1
Day-flower (Commelina erecta) 0.4 0.1
Rye (Secale cercale) 0.3 0.1
Roceoon Giape (Ampelopsis cordata) 0.3 0.1
Crotons {Croton spp.) 0.2 0.1
He:np {Connabis sativa) 0.1 0.1
Silky Dogwood {Cornus obliqua) 0.1 0.1
Panic Grosses (Panicum spp.) 5.5 trace
Wood-Sorrels (Oxalis spp.) 3.8 trace
Tall Red-top (Triodia flava) 2.1 trace
Three~seeded Mercury (Acalypha virginica) 2.1 trace
Prickly Mollow {Sida spinosa) 2.1 troce
Coralberey (Symphoricarpos orbiculatus) ' 1.7 trace
Amaranths (Amaronthus spp.) 1.6 troce
Plant Galls 1.3 trace
Buttonweoed (Diodia teres) 1.2 trace
Poverty-Grass (Sporobolus vogimfloru;) 1.2 troce
Sedges (Carex spp.) 1.1 trece
Water-Smortweed (Polygonum punctolum) A trace
Three-seedetl Mercurys (Acalyphaspp.) : 1.0 troce
Mitkweeds (Asclepias spp.) 0.9 trace
Sensitive Plant (Cassia nictitans) 0.8 trace
Carpetweed {Mollugo verticillata) 0.8 trace
Bionnial Goura \Goura biennls) l 0.7 trace
Wing-stem (Actinomeris olternifolia) 0.7 troce
Poison Ivy (Rhus radicans) : 0.6 trace
Black Nightshade (Solanum nigrum) . 0.6 troce
Toothed Euphorbia (Euphorbia dentata) 0.6 = trace
Goosefoots (Chenopodium spp.) ! 0.6 truce
Sand~Drop-seed (Sporobolus cryptundrus) 0.6 troce
Brome-Grasses (Bromus spp.) 0.6 trace



18.

(continued)
Food ltem o or Cent By
ccurrence Volume
Lody's=thumb {Polygonum Persicaria) 0.5 trace
Smartweed (Polygonum virginianum) 0.5 trace
Bush Clover (Lespedezo capitata) 0.5 trace
Red Root {Gaum canadense) 0.5 trace
Broom-sudge (Andropogon virginicus) 0.5 - trace
Yumacs, unclossified (Rhus spp.) 0.4 trace
Bullnettle {(Solanum carolinense) 0.4 trace
Eyebane (Euphotbia maculata) 0.4 trace
Spurges {Euphotbia spp.) 0.4 trace
Noseburns (Tragia spp.) 0.4 trace
Cranesbil! (Geranium carolinianum) 0.4 troce
Avens {(Goum sp.} 0.4 trace
Field Pospalum {(Paspalum |ceve) 0.4 trace
Milk-purslane {Euphorbia supine) 0.3 troce
Fragrant Sumac {Rhus aromatica) 0.3 trace
Bush Clover (Lespedeza intermedia) 0.3 trace
Pencil-flower {Stylosanthes biflora) 0.3 trace
Pellitory {Parietaria pensylvanico) 0.3 trace
Scarpion-grass (Myosotis verna) 0.3 trace
Nut Rush (Scleria ciliata) 0.3 traco
Spikogross (Uniola lotifolia) 0.3 trace
Drop-seed Grasses (Sporobolus spp.) 0.3 trace
Fall Witch-Grass (Leptolomo cognatum) 0.3 trace
Fescue~-Grasses (Festueo spp.) 0.2 trace
Love-Grasses {Eragrostis spp.) 0.2 trace
Nimble Will Grasses (Muhlenbergia spp.) 0.2 trace
Triple~awiied Grosses {(Aristida spp.) 0.2 trace
Goose-Grass (Eleusine indica) 0.2 trace
Rice~Cut-grass (Lecrsia oryzoides) * 0.2 trace
Hop-Hornbeam (Ostrya virginiana) 0.2 .trace
Hackberry {Celtis occidentalis) 0.2 trace
Pigweed {Chanopodium album) 0.2 trace
Pokeweed (Phytolocca americana) 0.2 tracs
Sweot Gum (Liquidambar styraciflua) 0.2 traco
Redbud (Cercis canadensis) 0.2 trace
Sweet Ci: =+ (Malilotus afficinalis) 0.2 tiace
Shrub lesp.«dee [Lespedeza bicolor) 0.2 trace
Elowering Spurge (Evphorbia corollata) 0.2 trace
Painted-Jeaf (Fuphorbin heterophylia) 0.2 trace
Box~Elde; (Acer Negundo) 0.2 trace
Touch~me-not {Impatiens capensis) 0.2 trace
Indian Chasry {Rhamnus caroliniana) 0.2 trace
Naw Jersey Tea {Ceanothus americanus) 0.2 trace
St. John's-worts {(Hypericum spp.) 0.2 trace
Gouras (Gouro spp.) 0.2 trace
White Vervain (Verbeno urticifolia) 0.2 trace
Mack Peanyroyal (Hedcomea pulegioides) 0.2 trace
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{continuet)

Per Cont By

Food ltem O-zcurrence Yolume
Cleavers (Galium Aparine) 0.2 trace
Asters {(Aster spp,) 0.2 trace
Rosinweeds (Silphium spp.) 0.2 troce
Comman Sunflower (Helianthus annuus) 0.2 trace
Field Thistla (Cirsium discolor) 0.2 trace
Canodian Lettuce (Loctuca canadensis) 0.2 trace
Red Cedar {Juniperus visrginianc) 0.1 trace
Bentgrasses (Argrostis spp.) 0.1 trace
Timothy (Phleum pratense) 0.1 trace
Nimble Will (Muhlenbeigia Schrebori) 0.1 trace
Tall Diop-~seed (Sporobalus asper) 0.1 trace
Triple-awned Groass (Aristida longespico) 0.1 trace
Slender Fingor-Grass (Digitaria filiformts) 0.1 irace
Paspalum Grass (Paspalum dissectum) 0. brace
Florida Paspalum (Paspalum floridanum) 0.1 trace
Panic Grass (Panicum flexile) 0.1 trace
Barnycrd=-Grass (Echinochioa pungens) 0.1 trace
Foxtail (Setaria verticillala) 0.1 trace
Sedges (Cypeius spp ) : 0.1 trace
Hop (Humulus Lupulus) 0.1 troco
Jepanese Hop (Humulus jeponicus) 0.1 trace
Sheep-Sortel (Rumex acetosella) 0.1 trace
Nodding Smartweed (Polygonum lopathifolivm) 0.1 truce
Maish Smertweed (Polygonum coccineum) 0.1 trace
Corn-Cockie (Agrostemma Githage) 0.3 troco
Purslone {Portulaca oleracea) - 0. troce
Spicebush (linders Benzain) 0.1 troce
Yellow Rocket (Barburea vulgaris) 0.1 trace
Blackberrias {Rubus spp.) o1 trace
Wild Cherry (Prunus srotina) 0.1 trace
Cherry or Plum {Prunus spp.) (| troce
Sensitive Brier (Scharnkia Nuttallii) 0.1 trace
Ruttlebox (Crotalaria sagittalis) 0.1 trace
Red Clover (Trifolium pratense) 0.1 trace
Clovess {Trifolium spp.) 0.1 trace
Scurf-peas (Psocralea spp.) 0.1 trace
Gooat's~rue (Tephsosia virginiano) 0.1 troce
Soup-Bean (Phaseolus vulgare) 0.1 troce
Rhynchosia {Rhynchosia latifolia) 0.1 trace
Sugar Maple (Acer soccharum) 0.1 trace
Redroot (Ceanothus spp.) 0.1 trace
Virginia Creeper {Porthenocissus quinguefolia) 0.1 troce
Velvet-leuf {Abutilon Theophrasti) 0.1 ~ trace
Flower-of-an=-hour {Hibiseus Trionum) 0.1 1 trace
Evening-Primroves (Oenothera tpg .) 0.1 trace
Snakeroots {Sanicula spp.) 0.1 trace
Wild Carrot (Daucus Carota) 0.1 trace
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(continved)
Per Cent By -

Food ltem Occurrence Volume
Low Blueberry (Vaccinium vacillans) 0.1 trace
Wooly Vervain (Verbena stricta) 0.1 trace
Narrowleaf Vervain (Verbena simplex) 0.1 trace
American Germander (Teuerium conadense) 0.1 trace
Horsemints (Monaida spp.) 0.1 trace
Plantains (Plantago spp.) 0.1 trace
Elderbacry (Sambucus canadensis) 0.) . oce
Goldenrods (Solidago spp.) 0.1 trace
Cup~plant (Silphium petfoliatum) 0.1 trace
Maish~-Elder (Iva ciliota) 0.1 trace
Ashy Sunflower (Helianthus mollis) 0.1 trace
Crown-beard (Verbesino helianthoides) V| trace
Thistles {Cirsium spp.) 0.1 troce
Prickly Lettuce (Locctuca Scariola) 0.1 trace
Pondweed (Potamogeton foliosus) Yirace trace
Brome=-Gross (Bromus secalinus) trace trace
Red-top (Tridoia flava) troce trace
Bluestem (Andropogun scoparium) troce trace
Hedgehog Club-rush (Cyperus ovularis) tmce trace
Fimbristylis (Fimbistylis S8aldwiniana) trace troce
Nut=Rushes (Scleria spp.) trace trace
Greenbriers (Smilox spp.) lrace ‘trace
Wild Yam (Dioscores sp.) troce trace
Blue-eyed Grass{Sisyrinchium sp.) troce troce
Hickorynut (Caryo sp.) troce trace
Pin Oak Acorn (Quercus palustris) trace trace
Hockberry (Celtis sp.) trace trace
Pellitory (parietaria obtusa) trace trace
Yellow Dock (Rumex crispus) troce trace
Dock (Rumex sp.) ' trace - - troce
Longstyle Smartwaed {(Polyganum longistylum) trace trace
Bristly Smartweed (P:!ygonum setaceum) trace trace
Mild Water-pepper (Polygonum hydropiperoides) tiace trace
Spiny Amaranth (Amaranthus spinosus) trace trace
Wild Four~O'clock (Mirabilis sp.) trace trace
Chickweed (Cetastium sp.) trace troce
Pink (Dianthus Armeria) Hrace trace
Sleepy Catchfly (Silene antirrhina) tiace trace
Peppergrass {Lepidium virginicum) trace trace
Pappergrass \Lepidium sp.) troce trace
Sycomura (Plotanus occidentalis) Iroce troce
Ninebatk (Physocarpus opulifolius) trace trace
Pear (Pyrus communis) troce trace
Wild Strawberry (Fragaria virginiono) trace trace
Cinquefoll (Potentilic sp.) trace trace
Rough Avens (Geum laciniatum) troce trace
Wild Senna (Cassia marilandico) troce trece
Big Bluestem (Andropogon scoporius) trace trace
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{continued) N
Par Cent By
Food ltem Qccurience ! Volume
. b

White Clover (Trifolium repens) trace \ irc:clzo
Low Hop Clover (Trifalium procumbens) tore L Mace
Little Hop Clover (Trifolium dubium) hace . “irace
Tick=trafoil {Desmodium nudiflorum) trace ° trace. .
Flax (Linum sp.) traco trace
Mercury (Acalypho ostryaefolia) trace trace
Noscburn (Tragic cordata) \raize troce
Wahoo (Eunoymus atropurpureus) ha:f:o trace
Bittersweet {Celastrus scandens) tto(j.u trace
Red Maple (Acer rubrum) trace, Irace
Redroot (Ceanothus ovatus) trace ™), troce
Common Mallow (Malva neglects) hace trace
Globe~Mallow (? Sphaerclcea sp.) troce troce
Rose-Moallow {Hibiscus sp.) trace. trace
St. Andrew's Cross (Ascyrum Hypericoides) trace trace
St. John's-wort (Hypericum Drummondii) truce trace
Green Vielet (Hybanthus concolor) troce trace
Evening~-Piimiose {Qenothera laciniata) trace trace
Spermolepis (Spermolepis sp.) . frace trace
Mock Bishop's-weed (Prilimnium capitloceum) traze trace
Spotted Cowbane (Cicute maculata) trace trace
Cataway (Carum Carvi) trace trace
Southwestarn Catrat {Daucus pusilius) " trace lroce
Rough-leaved Dogwood (Cotnus Drummondii) lrace troce
Gray Dogwood (Cornus racemosa) trace trace
Blueberry (Vaccinium sp.) trace trace
Loosestrife {Lysimachia thyrsiflora) trace trace
Scarlet Pimpernel (Anagollis arvensis) trace trace
Gention {Gentiana sp.) trace troce
Angle-pad {Gonolobus sp.) trace troce
Blue Morning-glory {lpomoea hederaceo) trace trace
Hedge Bindweed (Convolvulus sepium) trace trace
Heliottope (Meliottopium teneltum) troce Irace
Turnsole (Heliotropium indicum) trace trace
Stickseed (Loppula sp.} trace trace
Vervain (Verbena sp.} trace trace
Selfheol (Prunella vulgaris) trace trace
V/ild Bergamot (Monarda fistulosa) trace trace
Mauntainr-Mints (Pycnanthemum sp.) trace trace
Nettles (Solanum sp.) trace trace
Trumpet-creeper {Compsis rodicans) troce trace
Lopseed (Phiyma Leptostachya) trace hrace
Ribgrass (Plantago lanceolato) troco trace
Bracted Plontain (Plantago aristata) trace troce
Hairy Bedstraw {Galium pilosum) trace troce
Buttonbush (Cephalanthus occidentalis) trace trace
Bluets (Houstonia coeruleo) trace trace



22.

{continued) _
Per Cant B

Food liam Qccurrence yVqume
Tinker's-weed (Triosteum perfoliatum) irace trace
Block Haw {Viburnum prunifolium) trace trace
Black How {Viburnum rufidulum) troce froce
Viburnums (Viburnum spp.) troce troce
Sweet Viburnum (Viburnum Lentago) trace troce
Catalpo (Catalpa speciosa) trace {roce
Beaked Corn-salod {Valerianelle radiata) trace troce
Indion=tebacco (Lobelia inflata) trace trace
Fleabanes (Erigaron spp.) trace troco
Leofcup (Polymnia canadensis) trace trace
Proirie~Dock (Siiphium terebinthinaceum) trace trace
Composs=plunt (Silphium laciniotum) trace trace
Consflower (Echinoceo purpurea) trace traca
Tickweed {Varbesino virginica) ltace troce
Crown-beord (Verbesina sp.) trace trace
Tail-Thistie (Cirsium altissimum) trace trace
Bull-Thistle (Cirsium vulgare) trace trace
Sow=-Thistle {Sonchus arvensis) trace trace
Blue Lettuce (Lactuca biennis) ttace troce
Hawkweed (Hieracium sp.) lrace trace
Animal Foods: '
Short-horned Grasshoppers {(Acrididae) 7.7 0.8
Ground Beeties {Carabidae) 13.1 0.6
Stink Bugs (Pentstomidae) 5.4 0.3
Leaf Hoppers (Cicadellidao) 4.8 0.1
Spiders {Araneida) 5.3 0.1
Moths and Butierflies (Lepidoptera) 4.0 Q.1
Ants (Formicidos) 10.9 trace
Snoils (Gostropoda) 3.4 trace
Leaf Beetles (Chrysomelidae) 3.2 trace
Lygoeid Bugs (Lygaeidue) 2.3 trace
Leof Bugs (Miridae) 2.2 trace
Assassin Bugs (Reduviidae) 1.5 trace
Miilepede (Parajulidoe) 1.4 trace
Snout Baetles (Curculionidae) 1.3 trace
Dung and June Beetles (Scarabaeidue) 1.1 trace
Squash Bugs (Coreidam)... 1.0 trace
Long~harned Grasinoppers (Tettigoniidae) 0.9 trace
Crickets (Gryllicae) 0.8 trace
Burrower Bugs (Cynidae) 0.8 trace
Qove Beotles (Staphylinidae) i} 0.6 trace
Tineld Moths (Tineidae) 0.6 troce
Millepedes (Diplopode) 0.6 trace
Millipedes (Polydesmidae) 0.6 trace
Centipades (Chilopoda) 0.5 trace

0.4 trace

Bugs, unclms_lfi_éd\(l'{emiplam)
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(continued) _
Per Cent B

Food ltem Occurrance flolume
Ichneumon Flies {Ichneumonidaa) 0.4 trace
Beetles, unclossified (Coleoptesa) 0.3 trace
Mitlipedes (Julidae) 0.3 trace
Walking-sticks (Phasmidoe) 0.2 trace
Leaf Hoppers (Homoptera) 0.2 trace
Spittle Bugs {Cercopidoe) 0.2 troce
Tree Hoppers (Membiacidae) 0.2 trace
Anthicid Beetles (Anthicidoe) 0.2 trace
Flies (Dipteta) 0.2 trace
Fungus Gnots (Mycetophilidae) 0.2 trace
Braconid Flies (Broconidae) 0.2 trace
Cockroaches (Blattidae) 0.1 trace
Dumsel Bugs {(Nabidae) 0.1 trace
L sce Bugs ({Tingidae) 0.1 trace
Lantern Flics (Fulgoridae) 0.1 tiaco
Tige: Beetles (Cicindelidac) 0.1 trace
Click Beetles {(Elateridae) 0.} troce
Lodybug Beetles {Coccindellidue) 0.1 trace
Garden Spiders {Lycosidae) 0.1 troce
bone: and Egg Shells 0.1 trace
Undetermined Animal Matter 0.1 trace
Termites (Termitidae) trace . trace
Ant Lions {Neuroptera) trace trace
Lace~wing Flies (Chrysopidae) trace hioce
Water Boatman (Corixidae) trace ‘rrace
Unique-headed Bug (Entcocephalidae) - _ trace teace
Shield-baocked Bugs (Scutellaridae) 1 ' trace - truce
Plonl Lice (Aphididae) e ' trace hicce
Delphacids {Delphacidoe) ' trace trace
Predacious Diving Beetle (Dytiscidae) troce trace
Melallic Waod-borers (Buprestidae) trace trace
Flower Beetles (Phalacridae) troce frace
Erotylid Geetles (Erotylidae) trace trace
Soldier Bactles (Cantharidae) trace trace
Dorklin Beetles {Tenchrionidoe) trace trace
Blister Beetles (Meloidoe) trace trace
Leng-horned Beetia (Cerambycidoe) trace trace
Pea~-wieevils (Mylabridae) trace Hrace
Ambrosio Beetles (Scolytidea) trace’ trece
Coleophorids (Coleophoridae) , tcace troce
Four-footed Butterflies {Nymphalidoe) troce trace
Blow=~flies {(Calliphoiidae) troce trace
Sawflies {Tenthredinidae) sace trace
Choleid Flies (Chalcidan) trace trace
Poper Wasps (Vespidae) trace trace
Jumping Spiders (Salticidae) trace trace
trace trace

Spiny-jowed Spiders (Argiopodice)



24,

FONN . Whsat (Triticum og_srivu'm)

continuad
‘ ) T
Food llem Qccutrence Volume
Scorpions {Scotpionidae) troce troce
Centipedas (Geophilidae) trace trace
Crustoceons (Crustacea) trace trace
Grovel 3.4 trace
TOTAL PLANT 97.6
TOTAL ANIMAL 2.4
TOTAL GRAVEL trace
TOTAL CONTENTS 100.0
TABLE 3. SEPTEMBER FOODS OF QUAIL IN MISSOURI
(Based upor exomination of 13 dropp...gs samples)
Per Cent By
Food Item Occurcence Yolume
Plont Food::
Yellow Foxtail {Setaria glavca) 76.9 61.2
Foll Ponic Grass {(Panicum dichotomiflorum) 53.8 6.7
Corn {Zea Mcys) 23.) 6.6
Crotons {Croten spp.) 46.2 6.5
Small Crob Gross (Digitaria lschaemum) 53.8 4.7
Common Rogweed (Ambrosia artemisiifolia) 76.% 2.8
Poison lvy (Rhus radicons) 231 2.7
Water-smartweed (Polygonum punctatum) 23.1 1.8
Tick=trofoils (Desmodium spp.) 38.5 1.6
Rice~Cut~Grass (Leeisia oryzoides) 23.1 0.7
Paspalum {Paspalum ciliatifolium) 30.8 0.5
Lanceleaf Regweed {Ambrosia bideatato) 15.1 0.4
Ground cherries (Physalis spp.) 44,2 0.4
Acorns, unclassified (Quercus spp.) 7.7 0.2
Rushfoll {Crotonapsis elliptica) 7.7 0.2
Sossofras (Sossofres albidum) 15.4 0.1
Dogwoods (Cornus spp.) 15.4 04
Green Foxtoil {Setaria viridis) 7.7 T4
Greal Ragweed (Ambrosia trifida) 30.8 0.1
Folse Byckwhedt (Palygonum scandens) 15.4 truce
Small Wild Bean (Strophostyles leiosperma) 7.7 ~ trace
Panic Grasses (Panicum spp.) 15.4 trace
Coralberry {Symphoricarpos orbiculatus) 15.4 troce
Crab Grass (Digitario sanguinalis) 7.7 troce
+ Sedge (Cypetus sp.) 7.7 .. trace
7.7 trace



(continued)
Food ltem Per Cont By

Qccurrence Volume
Nodding Smortweed (Polygonum lapathifolium) 7.7 trace
Smartweed, unclassified (Polygonum sp.) 7.7 trace
Korean Lespedaza (Lespedezo stipulocea) 7.7, Irace
Cranesbill (Gerentum carolinianum) 7.7 trace
Sumac, unclassified (Rhus sp.) 7.7 trace
Vervain (Verbeno sp.) 7.7 trace
Anima! Foods:
Shori-horned grassheppers (Acrididae) 53.8 0.9
Giound beetles (Carabidae) 23.1 - 0.6
Stink bugs (Pentatomidae) 46,2 0.5
Ants (Formicidae) 23.1 0.2
Beatles, unclassified (Coleopters) 23.1 0.2
Squash bug {Corcidag) 7.7 0.1
Leaf beetles {Chrysomelidae) 30.8 0.1
Bugs, unclossified {Hemipteio) 7.7 0.1
Assassin bugs (Reduviidae) 15.4 trace
Snout beetle {Curculionidae) 7.7 teace
Gravel i5.4 troce
Total 100.0

TABLE 4, OCTOBER FOODS OF QUAIL IN MISSOURI
(Based upon examination of 85 dreppings samples)
Per Cent by

-_Food hem Occurrence Volume
Plant Foods
Common Ragweed (Ambrosia artemisiifolic) 2
Corn (Zeo Mays) 2
Fall Panic Grass {Panicum dichotomiflorum) 1l

Yellow Foxtail {Setaria glavca)

Crotons (Croton spp.)

Wheat (Triticum aestivum)

Acorns, unclossified (Quercus spp.)
Beggar-licks {Bidens spp.}

Small Crab Gross (Digitacia Ischaemum)
Korean Lespedeze (Lespedeza stipulacea)
Lanceleaf Ragweed (Ambsosia bidentota)
Sassafras (Sassafras albidum) o
Ground-cherries (Physalis spp.) '
Sorghum (Sorghum vulgare)

Praitie-tea (Cioton mononthogynus)
Blackberry (Rubus sp.) '

Oats (Avena sativa)

False Buckwheat (Polygonum scondens)
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(continued) e i
Per Cont by
Food ltem QOccurronce Volume
Pink.wveed (Polygonum pensylvanicum) 14.1 0.2
Old~Witch Grass (Panicum capillare) 7. 0.2
Paspalum (Paspalum ciliatifolium) 18.8 0.2
Buttonweed (Diodia teres) , 10.6 0.1 ...
Barnyard-Grass (Echinochioa crusgalli) ‘ 2.4 0.1 “wiv
Black Nightshade (Selanum nigrum) 3.5 0.1 "
Crab Grass (Digitoria sanguinalis) 12,9 c.1
Wild G.opes (Vitis spp.) “11.8 0.
Indion Grass (Sorghastrum nutans) 1.2« 0.1
Great Ragweed (Ambrosia trifide) 3.5 0.1 .
Water-Smartweed (Polygonum punctatum) 2.4 0.1
Panic Grass (Panicum spp.) 7.1 0.1
Paspalum, unclassified {Paspalum spp.) 7.1 trace .
Sunflower (Helionthus sp.) 1.2 trace
Lady's=thumb {Polygonum Persicaria) 3.5 trace
Cosalberry (Symphoricarpos orbiculatus) 10.6 trace
Smartweeds, unclossified (Polygonum spp.) 5.9 trace
Hogwort (Croton capitatus) 2.4 trace
Bulinettle (Solanum carolinense) i.4 trace
Bush Clover (Lespedeza sp.) 1.2 _ trace
Wild Cherry (Prunus seratina) 3.5 trace
Partridge-~pea (Cassia fasciculata) 3.5 trace
Velvet-leaf (Abutilon Theophrasti) 1.2 trace
Sumacs, unclassified (Rhus spp.) 5.9 trace
Waod-Sorrcl (Oxalis spp.) 5.9 ' trace
Water-pepper (Polygonum Hydropiper) 4.7 trace -
Leaf moterial 3.5 trace
Foxtail (Setaria verticillata) 2.4 trace
Plant gall 2.4 trace
Undetarmined plant material 2.4 trace
Brome-Grass (Bromus sp.) 2.4 trace
Amacanth (Amaranthus sp.) 2.4 trace
Timothy (Phleum pratense) 1.2 trace )
Dock (Rumex sp.) : 1.2 ' trace ©
Shopherd's-Purse (Copsello Bursa=pastorts) 1.2 trace
Eyehone (Euphorbia maculata) 1.2 trace
Spurge (Euphorbia sp.) 1.2 trace
Prickly Mallow (Sida spinosa) : 1.2 trace .
Vervain (Verbena sp.) 1.2 trace -
Mock Paennyroyal (Hedeoma pulegioides) - 1.2 trace
Green Foxtoil {Setaria viridis) 1.2 trace
Hackberry {Celtis sp.) 1.2 trace
Osage Orange (Maciura pomlfarn) 1.2 trace
Clover (Trifolium hybridum) 1.2 trace .
Eclipta {Eclipta alba) 1.2 . trace ' L
Johnson-Grass (Sorghum halepanse) . 1.2 trace
Goosefoot (Chenopodium sp.) , _ ¢ 1.2 R trace



27.

{continued)

Food ltem

. Per Cent By
Occurrance

Animal Foods:

Short-horned grosshoppers (Acrididae)
Stink bugs (Pentatomidae)

Bugs, unclassified (Hemiptera)

Ground beetles (Carcbidoe)

Leaf beetles (Chrysomelidae)

Insects, unclassified (Insecta)

Walking sticks (Phasmidae)

Baetles, unclossified (Coleoptera) =
Ants (Formicidae) s
Laaf hoppers {Cicadellidas)
Long-horned grasshoppers iTettigoniidae)
Squash bugs (Coreidoe)

Assassin bug (Reduviidae)

Lygoeid bug (Lygoeidae)

Snout beetle (Curculionidas)

Dung beet!e (Scarabaeidae)

Spider (Araneida)

Wasp (Hymenoptero)

Crayfish (Camborus sp.}:

Nouse, unclossified .-

Gravel
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TABLE 5. NOVEMBER FOODS OF QUAIL IN MISSOUR)

{(Based upon examination of 234 droppings samples)

Food ltem

Per Cent By
. Occurrence

Plant Foods:

Common ragweed {(Ambrosia artemisiifolia)
Corn (Zea Mays)

Yellow Foxtail (Setaria glauca)

Crotons (Croton spp.)

Wheat (Triticum aestivum}

Korean Lespedeza (Lespedeza stipulqgen)
Beggar-ticks (Bidens spp.) -
Great Ragweed (Amb:osia trifida)
Lanceleaf Ragweed (Ambrosia bidentata)
Sassafras (Sassafras ~|bidum)

Acorns, unclassified (Quercus spp.) i
Se1ghum (Sorghum vulgare) Y
Osage Orange (Maoclura pomifera) '
Small Crab Grass (Digitaria Ischaemum)

Fall Panic Grass (Panicum dichotomiflorum)
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{continued)

Per Cent By

Food llem Occurrence Volume
False Buckwheat {Polygonum scundens) 14.1 0.8
Smooth Sumac (Rhus glabra) 2.4 0.8
Sunflowers (Helianthus spp.) 3.8 0.8
Raccoon Grope (Ampelopsis cordata) - - 3.0 0.6
Smariwead (Polygonum pensylvanicum) 24.8 0.6
Prairle-tea (Croton monanthogynus) 9.8 G.5
Beef-sieak Plant {Perilia frutescuns) 6.0 0.4
Qats (Avena sativa) 3.4 0.4
Water-Smartweed {Polygonum punctatum) 6.8 0.3
Paspalum (Paspalum ciliatifolium® 19.7 0.3
Undetermined plant material - - 7.3 0.3
Old-Witch Grass (Panicum capiilare) 7.7 0.2
Ground=~charries {Physalis spp .) 12.0 0.2 .
Bush ¢.lovars (Lespedeza spp.) 2.1 0.2
Chinese lespadezu (Lespedeza cuneata) 1.3 0.2
Wild Grapes (Vitis spp.) 22,6 0.2
Johnson-Grass (Sorghum halepense) 4.7 0.1
Tick-trefoils (Desmodium spp.) 3.0 0.}
Panic Grasses {Panicum spp.) 7.3 0.1
Sumacs, unclassified (Rhus spp.) 17.5 0.1
Bur-Cucumber (Sicyos angulatus) 09 0.1
Wild Plum (Prunus ometicana) 2.6 0.1
Black Nightshade (Solanum nigrum) 1.3 0.1 .
C:ab Grass (Digitaria sanguinalis) 14.1 0.1
Smartweeds, unclassified (Polygonum spp.} 1.1 0.1
Dwarf sumac (R%us copallina) 0.9 trace -
Rice-Cut~Grass {Learsia oryzoidus) 3.8 trace
Poison lvy (Rhus radicons) 2. trace
Red Cedar (Juniperus virginicna) 0.9 ‘trace
Buttonweed (Diodia teres) 10.3 trace
Lady's~thumb (Polygonum Persiacaria) 3.0 trace
Paspalums, unclossified (Paspalum spp.) 8.1 trace
Bush.Clover (Lespedeza virginica) 1.7 trace
Coralberry {Symphoricuarpos orbiculatus) 12.0 trace
Hogwo:t (Croton capitatus) .9 trace
Rushfoil (Crotonopsis elliptica) 3.8 trace
Soy-Bean (Glycine Max) 0.4 troce
Violet (Viola sp.) ' 0.9 trace
Prickly Mallow (Sida spinosa) 2.6 trace
Dogwoods (Cornus spp.) 3.4 tvace
Japantse Clover (Lespedezo striata) 3.0 trace
Cheat (Bromus spp.) 1.7 trace
Swoet Clover (Melilotus ® ofticinalis) 0.4 trace
Aster (Aster sp.) 1.3 trace
Touch~me-=not (Impatiens copensus) 0.4 trace
Small Wild Bean (Strophostyles leiosperma) 0.9 trace
Spike=-rush (Eleacharls ? obtusa) 0.4 trace

2,1

Roses (Rosa spp.)

ttoce



(continued) L
Por Cent B

Food liem Occurrence "Vyoluma
Moass, unclussified trace
Vervain (Verbenao sp.) trace
Goldenrod (Solidogo sp.) lrace
Grass feaf ) troce
Buttonbush (Cephalonthus occidentalis) trace
Goosefoot {(Chenopodium spp.) trace
Wood-Sorrei (Oxalis spp.) trace
Sedges (Carex spp.) trace
Barnyard-Grass (Echinochloa crusgalli) troce
Eyebane (Euphorbia maculata) trace
Leaf material trace
Field Paspalum {Puspolum laeve) trace
Three-seeded Mercury (Acalypha virginico) trace
White Vervain {(Verbena urticifolia) trace
Bullnettte (Solanum carolinense) trace
Fleabane (Eriguron sp.) trace
Jimson Weed (Datura sp.) trace
three-seeded Mercury (Acalypho sp.) traco
S1. John's-wort (Hypecicumn sp.) trace
Cherry or Plum (Prunus sp.) trcce
Burnyard-Grass (Echinocldoa sp.) trace
Blackberry (Rubus sp.) trace
Sedge (Cyperus ovularis) trace
Mild Woter-pepper (Polygonum hydropiperuides) " trace
Pellitory (Parietaria pensylvanica) trace
Bluegrass (Poa pratensis) trace
Green Foxtail (Setaria viridis) troce
Triple awn gross (Aristida sp.) trace
Tall Red-top (Triedia flava) trace
Fescue (Festuca sp.} trace
Bluegrass {Poa sp.) Irace
Foxtait (Setaria verlicillaia) trace
Broomsedge (Andropogon virginicus) trace
Bluestem (Andropogon sp.) trace
Spike~rush (Eleocharis sp.) troce
Fimbristylis (Fimbristylis Baldwiniana) trace
Nodding Smariweed (Polygonum lapothifolium trace
Wild Cherry (Prunus serotine) ' trace
Large Wild Bean (Strophostyles helvola) trace
St. John's-wort (Hypericum Drummondii) trace
Shrubby St. John's-wort (Hypericum spathulatum) trace
Cleavers {(Galium Apasine) trace
Wild Currut (Daucus Carota) troce
Paverty-Grass (Sporobolus vaginifiorus) trace
Drop-seed grass {Sporobolus neglectus) trace
Pokeweed (Phytolacca americana) hace
Sedge (Cyperus sp.) trace
Corpetweed (Mollugo verticillata) trace
Low Hop Clover (Trifolium procumbens) trace



30.

(continuad)

Per Cent B
Food Item Occurrenco Vyolume__
Elderberry (Sombucus canadensis) 0.4 trace
" Harkberry (Celtis sp.) 0.4 trace
Plantain (Plantagoe sp.) 0.4 trace
Gooty=Giass (Eleusina indica) 0.4 trace
Nimble Will {Muhlenbergis sp.) 0.4 trace
Viburnum (Viburnum sp.) 0.4 trace
Love-Grass (Eragrostis sp.) 0.4 trace
Thoroughwort (Eupatorium sp.) 0.4 trace
Animal Foods:
Shart=harned grasshoppers (Au:d-dao) 36.7 0.4
Ground beetles (Carabidae) 14.1 0.1
Long-horned grasshoppers (Tettigoniidae) 1.3 0.1
Stink Lugs (Pentatomidae) 16.2 G.)
Ants (Formicidae) 10.7 trace
Bectles, unclassified (Coleoptera) 13.2 trace
Walking-sticks (Phosmidae) 1.7 trace
Dung beetie (Scarabaeidoe) B 3.0 trace
Assassin bug (Reduviidae) 0.4 trace
Bugs, unclassified (Hemiptera) 9.8 trace
.Squash bug (Coreidae) 3.4 trace
Snout beettes (Curculionidae) A7 trave
Leaf hopper (Cicodellidae) 0.4 trace
" Snails (Gastropoda) 1.3 trace
Leaf beetles (Chrysornehdae) 5.6 trace
Insects, unclassified {Insecta) 5.1 trace
Spiders (Araneida) 1.3 - troce
Undetermined animal matter 0.4 trace
Wasp (Hymenoptero) 0.4 trace
Moth {Tineldae) 0.4 trace
Ichneumon wasp (lchneumenidae) 0.4 trace
Gravel 20.1 0.1
Total 100.0
TABLE 6. DECEMBER FOODS OF QUAIL IN MISSOURI
(Based upon examination of 242 dropnings samples)
s Per Cent B
Fuod ltem Occurrence \;olume
Plant Foods: B

Corn (Zea Mays) : 54.5 30.4
Common Ragveed (Ambrosio artemisiilolia) 71.5 19.0
Koraon Lespedeza (Lespedeza stipulocea) 59.1 14,2
Crotens (Croton spp .) 38.0 7.9



31,

(continued)

Food tem

Per Cont By
QOccurrenco

Volume

Lanceleaf Rogweed (Ambrosio bidentala)
Yellow Foxtail (Selaria glauce)

Wheat (Triticum castivum)

Acorns, unclassified (Quercus spp.)
Sorghum (Sorghum vulgare)

Fatl Panic Grass {Panicum dichotomiflorum)
Dwasrf Sumac (Rhus copaliing)
arsh=Elder Llva ciliata)

Beggor-ticks (Bidens spp.)

Sassafras (Sassafras albidum)

Grnot Rogweed (Ambrosia trifida)
Pinkweed (Polygonum pensylvanicum)
Hogwurt (Croton capitotus)

Sumacs, unclassified {Rhus spp.)

Wild Gropes (Vitis spp.)

Sunflowers (Hellanthus spp.)

False Buckwheat (Polygonum scandens)
Undetermined plant material
Prairie~tea {Croton monanthogynus)
Rushfoil (Crotonopsis elliptico)

Osage Crange (Maclura pomifera)
Poison lvy (Rhus 1adicans)

Small Crab Grass {Digitaria lschaamum)
Buttonweed (Diodia teres)

Tick-tiefoil {Desmodium spp )

Panic Grass (Panicum flexile)
Ground-cherries (Physalis spp.)
Water-smariweed {Polygonum punctatum)
Ash (Fraxinus sp.)

Coralberry (Symphoricarpos orbiculatus)
Wild Plum (Prunus anericona)

Bush Clover (Lespedeza virginica)

Wild Cherry (Prunus seictina)

Bullnettle {Solunum carolinense)

Bush Clover (Lespedezu sp.)

How (Viburauni sp.}

Dogwoods {Carnus spp.)

Smartweeds, unclossified (Polygonum spp.) -
Black Locust (Robinio Psevdo-Acacia)
Black Nightshade (Selonum nigrum)
Chinese Le:pedeze (Lespedeza cuneata)
Paspelums (Paspalum spp.)

Japanese Clover {Lespedeze striata)
Johnson~Grass (Serghum halepense)
Tragia (Tragia sp.}

Brome~Grass (Bromus spp.)

Pa:palum (Paspatlum ciliatifolium)

Red Cedar (Juniperus virginiana)
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32.

(continued)
Per Cent B

Food Item QOccurrence \;’olumo
Smooth sumace (Rhus glabra} 0.8 trace
Morning~gloty (Ipemaea hederacea) 0.4 trace
Lady's-thumb (Polygonum Persicaria) 2,5 traco
Field Paspalum (Paspalum lagve) 1.2 trace
Fluwering Dogwood (Cornus flarida) 0.4 trace
Old-Witch grass (Punicum capillare) 8.0 trace
Roses (Rosa spp.) 2.9 " trace
Leaf incletial 1.2 trace
Throc~seeded Mercury (Acolypha ostryaefolia) 0.4 trace
Cherry or Plum (Prunus spp.) 6.2 trace
Crob Grass (Digitaria satguinalis) 8.3 trace
Qots (Avena sativo) 3.7 trace
Panic Grasses (Panicum spp.) 8.3 trace
Goosefoot (Chenapodium spp.) 6.2 trace
Sedges {Carex spp.) 5.8 trace
Fimbristylis (Fimbristylis Baldwiniana) 2.9 trace
Blackberrias (Rubus spp.) 2.5 trace
Asters (Aster spp.) 2.5 . trace
Moss, unclossified 2.1 trace
Small Wild Bean (Strophostyles leiosperma) 1.7 trace
Fleahane (Erigeron spp.) 2.5 ¢ trace
Timothy (Phieum pratense) 1.7 trace
Carpetweed (Mollugo verticillato) 2.1 trace
Wild Bergamot (Monarda fistulosa) 1.2 - trace
Three-seeded Mercury (Acalypha virginica) 1.2 troce
Chufa (Cyperus esculentus) i.2 trace
Three~seeded Mercury (Acalypha sp.) 1.2 trace
Vervain (Verbena sp.) 1.2 troce
St. John's-wort (Hypericum Drummondii) 1.2 trace
Wood-Sorrel {Oxalis spp. ) : 1.2 trace
White Vervuin (Verbenc urticifolia) 1.2 troce
Hackberry (Celtis occidentalis) . 1.2 trace
Drop-seed Gross (Sporobolus neglactus) - 0.8 trace
Triple-awn gross (Aristide sp.) 0.8 trace
Hackberry {Celtis sp.) 0.8 trace
Chickweed {Cerastium vulgatum) 0.8 trace
Spurge (Euphorbia sp.) 0.8 trace
Prickly Mallow (Sida spincso) - 0.8 trace
Mild Water-pepper (Polygonum hydropiperoides) 0.8 trace
Partridge-pea {Cossia fasciculota) . 0.4 trace
Indian-Gross (Sorhastrum nutans) 0.8 trace .
Bluestem (Andropogon Gerordi) 0.4 frace
Poverty-Grass {Sporobolus vaginiflorus) 0.4 trace
Drop-seed Gras: (Sporobolus asper) 0.4 trace
Grass Leaves 0.8 trace
5t, John's-wort (Hypericum sp.) 0.8 trace
Blueberry (Vaccinium sp.) 0.8 trace

0.4

Sedge (Cypeius strigosus)

-

trace
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(continued)

Par Cent By

Food ltom Occurrence Volume
Dock (Rumex sp.) ‘ 0.4 trace
Motsh Smartweed (Polygonum coccineum) 0.4 © troce
Amaranth (Amarenthus sp.) 0.4 trace
Hawthoin (Crataegus sp.) 0.4 trace
S5t. John's-wort {Hypericum mutilum) 0.4 trace
Clommy Cuphea (Cuphea petiolata) 0.4 trace
Button~Snakeroot {Liatris sp.) 0.4 troce
lronweed (Vernonia sp.) 0.4 troce
Black-eyed Susan {Rudbeckia kirta) 0.4 trace
Plant goll ' 0.4 trace
Toll Red-top (Triedia flava) 0.4 trace
Pellitory (Parietario pensylvenica) 0.4 trace
Puislane (Portulaca oleracea) 0.4 trace
Low Hop Clover {Trifolium procunbens) 0.4 troce
Three-seeded Mercury (Acalypha rhomboidea) 0.4 trace
Velvet=-leaf {Abutilon Theophrasti) 0.4 trace
Mock Pennyroyal {Hedeoma pulegioides) 0.4 trae .
Beef-steok plant (Perilla frutescens) 0.4 trace
Wild Lettuce {Lactuco canoaensis) 0.4 trace
Fall Witch=Grass {Leptoloma cognatum) 0.4 troce
Broainsedge {(Andropogon virginicus) 0.4 trace
Green Foxtail (Setario viridis) 0.4 trace
Thoroughwort (Eupatorium sp.) 0.4 trace
Animal Foods:
Short-horned grasshoppers {Acrididoe) 40.1 0.4
Ground beetles (Carabidae) 16 9 0.1
Bugs, unclossified (Hemiptera) ¢.1 0.1
Stink bugs (Pentatemidae) 14.0 0.1
Squash bugs (Coreidae) 1.2 trace
Long-horned grasshoppers {Tettigoniidae) 2.5 lrace
Beetles, unclossified (Coleoptera) 11.2 troce
Snails {Gastropoda) 0.8 trace
Snout beetles (Cicrculionidae) 1.7 trace
Craytish (Combarus sp.) 0.4 trace
Wasp (Hymenoptera) . 0.2 trace
Walking=stick (Phasmidae) 0.4 trace
Spiders (Aroncido) 0.8 trace
Fungus gnot (Mycetaphilidee) 0.4 irace
Ants (Formicidoe) 9.1 trace
lnsects, unclassified (Insecta) 3.7 trace
Dung beetles {Scarcbaeidac) 2.1 trace
Leaf beetles (Chrysomelidae) 1.7 trace
Leaf honper {Cicadz(lidae) 0.4 trace
Assossin bug (Reduviidae) 0.4 trace
Gravel 26.9 0.2

Totol 100.0

\ |

-
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TABLE 7. JANUARY FOODS OF QUAIL IN MISSOLRI

(Based upon examination of 212 drazpings samples)

Pinkweed (Polygonum pensylvanicum)
Qats (Avena sativo)
Greot Ragweed {Ambrosia trifida)
Cherry or Plum (Prunus sp.)
False Buckwheat (Polygonum scandens)
Bush Clover (Lespedeza virginica)
Undetermined plant materic|
Coralberry (Symphoricarpos orbiculatus)
Persimman {Dlospyros virginiana)
Buttonweed (Diodia teres)
Proirie-tea (Croton monanthogynus)

- Wild Plum (Prunus americana)
- Fall Panic Gress (Panicum dichotomiflorum)

Per Cont B
Food ltem Qccurrence Jolumo
Plant Foods:
Koreon Lespedeza (Lespedeza stipuloceo) 67.9 24.5
Comman Ragweed (Ambrosia ortemisiifolia) 53.8 2.2
Cotn (Zea Mays) 34.4 13.1..
Wheat {Triticum oestivum) 26.4 10.1
Crotons (Croton spp.) 44.3 10.0
Sorghum {Sorghumvulgare) 9.0 3.5
Yellow Foxtall {Setaria gluvec) 17.9 2.6
Cotolpa (Catalpa speciosa) 2.8 2.1
Wild Grapes (Vitis spp.) 3.6 1.5
Smooth sumac (Rhus glabta) . 5.7 .4
Acorns, unclussified (Quercus spp.) 20.8 1.3
Chinese Lespedeza (Lespedezo cuneata) 3.8 0.9
Sumacs, unclossified (Rhus spp.} 17.9 0.9
Sassafras {Sassafras atbidum) 9.0 0.7
Jopanese Clover (Lespedeza striata) 3.8 0.5
Beef-steak Plant (Paerilla frutescens) 5.2 0.4
Lonceleaf Ragweed (Ambrosia bidentata) 18.4 0.4
Black Locust (Robinia Pseudo-Acacio) 0.7 3
Tick=trefoi} (Desmodium spp.) 5.2 .2
Beggar-ticks {Bidens spp.) 7.5 2
Bush Clovers (Lespedoza spp.) 4.2 2
3.7
3.8
9.0
4,7
7
]

f.:_fSnﬁll-Crdb Grass (Digitaria Ischaemum)
«;, Red Cadar {Juniperus virginiana)

-%Rushfoil (Crotonopsis alliptica)

Water Smartwaed (Polygonum punctatum)
Paspalum (Paspalum ciliatifolium)
~iVervaing (Verbena spp.)

Plant galls

= Hqckborry (Celtis p.)

~ Sunflowers (Hellanthus spp.)
Tragia (Tragia sp.)
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Vo Per Cent By
____Fa?di’__? _ Occurrence Volume
.uoms lCmcx- spp.) 3.3 trace
213 qmrrd. a9 _prnus spp. ) 5.2 troce
obss, unclagified 3.8 liece
Fagw:o, \'..."n’on copitatus) 0.5 teace
“Crsuaecherries (Physalls spp.) 2.8 lroce
'"c ﬂm Grasses (Bromus spp ) 2.4 troce

7 wes {Rosa spp.) 2.8 trace
¢ Smell Wild Beon (Strophostyles leiosperma) - 1.4 trace
Leaf material 3.8 troce:
Smartweeds, unclanified (Polygoaum spp.) 7. . trace
Paspatums (Pospalum spp.) 5.7 trace
Red Clover (Teifolium pratense) 1.4 hioce
White Verboin (Verbena urticifolia) 1.4 trace
Tall Red-top (Triodia flava) 0.5 troze
Panic Grasses (Ponicum sz2p.} 6.6 troce
Crab Grass (Digitaria sanguinalis) 3.8 trace
Threu-seeded Marcury (Acalypha spp.) 2.8 troce
Broomsedge (Andropogon virginicus) 1.9 tioce
Goosefoot (Chenopodium sp.) 1.9 trace
Blackberries (Rubus spp.) 1.9 trace
Thoroughwort {Eupatorium spp.) 1.9 trace
Howthorn (Ciataegus spp. ) 15a0 trace
Sedge (Cyperus ovularis) 1.4, trace
Prickly Mailow (Sida spinosa) 1.4 troce
Old~Witch grass (Panicum capillore) 0.9 trace
Nimble Will (Muhlenbergia sp.) 0.9 trace
Wood-Sorre! (Oxalis sp. ) 0.9 trace
St. John's=wort (Hypericum Drummondii) 0.9 trace
Viournum (Viburnum sp.) 0.9 trace
Three-seeded Mercury {Acalypha vieginica) 1.9 trace
Jimsonweed (Dovura sp.) 0.9 trace
Clover {Trifolium sp.) 0.9 trace
Rice-cut-grass (Leersio oryzoides) 0.9 tiace
Sedge (Cyperus sp.) 0.9 trace
Witch-hazel (Hamamelis vernalis) 0.9 trace
Indian-Grass (Sorghastrum nutans) 0.5 trace
Nut Rush (Sclerio sp.} 0.5 trace
lody's=thumd (Polygonum Pessicaria) 0.5 trace
Poison lvy (Rhus rodicans) 0.5 trace
Plantain (Plantago sp.) 0.5 trace
Self~heal (Prunella vulgeris) 0.5 trace
Nettle (Solanum sp.) 0.5 trace
Dadder {Cuscuta sp.) 0.5 trace
Elderberry (Sambucus canadensis) 0.5 truce
Poverty-Gross (Sporobolus vaginifiorus) 0.5 trace
Grass leaf 0.5 trace
Partridge-pea (Cossia fasciculota) 0.5 trace
Three-seeded Mercury (Acalypha rhomboidea) 0.5 trace
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{continued) e
Per Cent B
Food ftem Occutrence Jolume

Carpetwaed (Mellugo verticiilata) 0.5 trace:
Yanow (Achillea Millefolium) 0.5 trace
Spike rush (Eleocharis sp.) 0.5 trace
Finbrmylu (Fimbristylis Baldwiniana) 0.5 trace
Water=pepper {Polygonum Hydropiper) 0.5 trace
Hackberry (Celtls occidentalis) 0.5 trace
Amaranth {Amaronthus sp.) 0.5 . trace
Low Hop Clover (Trifolium procumbens) 0.5 trace
Plantain {Plantugo Rugelii) C.5 trace
Bullnettle (Solanum carolinense) 0.5 .. trace
Goldenrad (Solidogo sp.) 0.5 trace
Fiecbane (Erigeron sp.) 0.5 trace
Animal Foods:

Short-horned grasshoppers (Acridtdue) 16.0 trace
Stink bugs {Pertotomidae) 18.4 trace
Bugs, unclossified (Hemiptera) 3.3 trace
Booties, unclassified 9.9 - frace .
Ground be' v1es (Carabidae) 9.4 trace
Dung beatles (Scarcbaeidae) 4.2 troce
Undetermined animal matter 0.5 trace
Lecf beetles (Chrysomelidae) 4.7 trace
Ants (Formicidae) 4.7 fraca
Leaf hoppers {Cicadellidae) 2.8 trace
Insects, unclassified (insecta) 2.8 teace
Snout beetles (Curculionidge) 1.9 trace
Spiders (Araneido) - 0.9 troce
Snail (Gostropoca) 0.5 troce
Gravel 15.6 0.1
Total 100.0

TABLE 8. FEBRUARY FOODS OF QUAIL IN MISSOURI
(Based upon exomination of 348 droppings samples)
Per Cent By
Food item Occurrance Voluma

Plont Foods: ‘

Koreon Lespedaza (Lespedeza stipulacea) 67.0 46.0
Common Ragweed (Ambrosia ortemisiifolio) 51.7 25.1
Corn {Zea Mays) 28.4 8.0
Sassafras {Sassafras albidum) 9.2 3.9
Crotons {Crofon spp.) 16.4 2.3
Roggar-ticks (Bidens spp.) 12,6 2.0
Sumacs, unclossified Rhus spp.) 37.1 2.0
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{continued)

Food Item

Per Cent By
Qccurrence

Volume

Yellow Foxtoil (Setaria glauca)
Sorghum {Sorghum vulgare)

Jopanese Clover (Lespedeza striata)
Acorns, unclossified (Quercus spp.)
Wheat (Triticum aestivum}

Rushfoit (Crotanopsis elliptica)

Smooth sumac (Rhus glabra)

Lanceleaf Rogweed (Ambrosia bidentato)
Chinese Lespedeza (Lespedeza cuncoto)
Wild Grapes (Vilis spp.)

Tick=1refoil {Desmodium spp.}

Bust- Clover (Lespedeza virginica)
Drop~seed Grass (Sperobolus neglectus)
Dwarf sumac (Rhus copallina)

Great Ragweed (Ambrosia trifida)

Leaf material

False Buckwheot (Polygonum scandens)
Maple (Acer sp.)

Rose (Rosa multiflora)

QOats (Aveno sativa)

Nimble Will (Muhlenbergia sp.)
Buttonweed (Diodia teres)

Bush Clovers {Lespedeza spp.)
Sunflowers (Helianthus spp.)

Coralberry (Symphoricarpos arbiculatus)
Small Crab Gross (Digitaria lschaemum)
Grass leaf

Veivains {Verbena spp.)

Smartweeds {Polygonum spp.)

Pinkweed (Polygonum pensylvonicum)
Poison lvy (Rhus radicons)

Fall Panic Gross (Panicum dichotomiflorum)
Pospalum (Paspolum cilictifolium)
Undetermined plant material

Prairie~tea (Croton monanthogynu)
Water-smartweed (Polygonum punciatum)
Sensitive=briar {Schronkia Nutteliii)
Osoge Orange {Maclura pomifera)
Paspaljums (Paspalum spp.)

Cheny or Plum (Prunus spp.)

Large Vild Bean (Strophostyles luzlvola)
Block Locust (Robinia Pseudo-Acacia)
‘White Sweer Clover (Melilotus olba)
Giound~ckerries (Physalls spp.)
Hazelnut {Corylus ameticona)
Beaf-steak Plant (Perilla frutescens)
Small Wild Bean (Strophostyles leiospermo)
Dogwoods (Carnus spp.)

anSons
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trace
truce
trace
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38, -
{continuad) _ -
Per Cent 8 =
Food ltem Qccurrence \},oluma o
Panic Grasses (Panicum spp.} 7.8 trace -
Pellitory (Parietaric pensylvanico) 0.6 trace
Red Cedar (Juniperus virginiana) 0.3- trace )
Toll Red~top (Triodia flava) 0.3 trace —
Barnyard-Crass (Echinachloa crusgalli) 0.3 trace —
Brome~Grasses (Bromus spp.) 1.1 trace —
Lady's~thumb (Polygonum Persicaria) 0.3 trace
Crob Grass (Digitario sanguinalis) 3.4 trace
Sedges (Carox spp.) 3.4 trace
Old=Witch Grass (Panicum capillare) 2.0 trace —
Three-sceded iMercury (Acalypha virginica) 1.7 trace -
Nut Ruih (Seieria sp.) 1.4 trace
Blackberries {(Rubus spp.) 1 troce -
Evening~Primroses (Oenothero sp.) ¢.9 trace -
Prickly Mallow (Sida spinusa) 0.9 troce -
Johnson~Grass (Sorghum halepense) 0.9 trace e
Poverty=Grass (Sporoholus vaginiflorus) 0.9 trace =
Wood=-Sorrel (Oxalis sp.) 0.9 troce —
Throe-seeded Mercury (Acalypha sp.) 0.6 1race
Venus's Looking-glass (Specularie biflora). 0.6 trace
Rice-cut-gros; {Leersia oryzoides) 0.6 trace o
Sedge (Cyperus sp.) 0.6 trace Z
Goosefost {Chenopodium sp.} 0.6 trecs
False Buckthorn (Rumelia lanuginosa} 0.6 trace _—
Cleavers (Galium sp.) 0.6 trace
Dock (Rumex sp.) 0.3 trace -
Wild Cherey (Prunus serotina) 0.3 trace -—
Soybean {Glycine Max) 0.3 trace
Three-seeded Mercury (Acalypho themboidea) 0.3 trace
Mullein (Verboscum sp. ) 0.3 trace
Black Nightshade {Solanum nigrum) 0.3 trace
Fleabone (Erigeron sp.) 0.3 troce —
Bluegrass (Poa protensis) 0.3 trace E———
Broomsedge (Andropogon virginicus) 0.3 trace |
Bluegrass (Poa sp.) 0.3 trace -
Crob Giass {Digitaria filiformis) 0.3 troce —
Sand-Dropseed (Sporobolus cryptondrus) 0.3 trace
Fall Wisch~Grass {Leptoloma cognatum} 0.3 trace
Triple-awn grass (Aristida sp.) 0.3 trace —
Chufa {Cyperus esculentus) 0.3 ‘truce -
Amoranth (Amaranthus sp.) 0.3 troce
Sensitiva~Plont (Cassia nictitans) 0.3 trace
Tragio (Tragio sp.) 0.3 trace
Blueberry (Vaccintum sp.) 0.3 troce B
Low Blueberry (Vaccinium vacillans) 0.3 trace )
Scorplon-grass (Myosotis verna) 0.3 trace —
Hedge~panley (Torilis Japonica) 0.3 trace -
Mock Pennyroyal (Hedeoma pulegioides) 0.3 trace
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39.
{continued)

4

Por Cent B
Food item Occurrence \{olume
Nettle (Solanum sp.) 0.3 trace
Plant gall 0.3 trace
" Animal Foods: N
Short=hainad grasshoppers (Acrididac) 30.5 1.0
.Ground beeties (Carabidae) - 1.2 0.2
Snout beeties {Curculionidoo) 2.6 0.1
Beotles, unclassified (Coleoptera) 8.6 trace
Stink bugs {Pentatomidae) 8.9 trace
Bugs, unclessified (Hemiptera) 8.7 trace
insects, unclassified (Insecta) 5.2 troce
Lygaeid bugs (Lygaeidae) 0.6 trace
" Dung beetles (Scarabaeidae) 1.4 trace
Long-horned grasshoppers (Tettigoniidae) 1.1 trace
Ants (Formicidoe) 4.0 trace
leaf beetles (Chrysomelidae) 2.0 troce
Spiders (Araneida) 0.6 trace
Walking-sticks (Phasmidoe) 0.6 trace
Rove beetle {Staphylinidae) 0.3 trace
Grovel 8.7 0.1
Total 100.0
TABLE 9. MARCH FOODS OF QUAIL IN MISSOURI
{Based upon examination of 176 droppings samples)
Per Cent B
Food ltem : Occurrence \l)"olum
Plant Foods: -
Korean Lespedeza (Lespedeza stipulaceo 73.3 48.8
Corn (Zea Mays) 39.8 19.1
- Yellow Foxtail (Setaria gicuca) 22.7 5.0
Common Ragweed (Ambrosia artemisiifolia) 60.8 4,4
Beggar-ticks (Bidens spp.) 13.6 3.5
Lonceleaf Rogweed (Ambrosia bidentata) 26.7 3.2
Crotons (Croton spp.) 22.7 2.3
Sumacs, unclassified (Rhus spp.) 33.5° 1.7
Field Pospatum (Pospalum laeve) B 2.8 1.4
Smooth Sumac (Rhus glabru) 2.3 1.1
Leat material 6.8 1.0
G:eat Ragweed (Ambrosia trifido) i1.9 0.9
Sorghum (Sorghum vislgare) 1.7 0.8
Fall Panic Gross {Panicum dichotomiflorum) 8.5 0.8
False Buckwheat {Polygonum scandens) 7.4 0.7
Tick-trefoil {Desmodium spp.) 6.2 0.6
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(continued) e
Fer Cent

Food ltem Qccurrence \}folumo
Acorns (Quercus spp.) 8.5 0.6
Wheat {Tiiticum aestivum) 3.4 0.4
Osage Orange (Maclura pomifera) 4.5 0.4
Small Crab Grass (Digitario fschaemurn) 9.7 0.3
Wild Grepes (Vitis spp.) 22.2 0.2
Bush Clovers (Lespedezo spp.) 2.3 0.2
Grass and sedge |eaves 1.1 0.1
Coralberry (Symphoricarpos orbiculatus) 13.1 0.1
Paspalums (Paspalum spp.) 12.5 0.1
Qats (Aveno sotiva) 5.7 0.1
Undetermined Plant Moteriol 5.7 0.1
Prairie=tea (Croton mounanthogynus) 2.8 0.1
Paspalum (Pospalum clliatifolium) 8.5 0.1
Sunflowers (He!ianthus spp.) 3.4 0.1
Bush Clover (Lespedezo copitata) 0.4 0.1
Sassafras (Sossafras albidum) A5 trace
Pinkweed (Polygonum pensylvanicum} 6.2 trace
Cherry or Plum (Prunus spp.) 1.7 trace
Buttonweed (Diodiv tares) 10.2 troce
Roses (Rosa spp. ) 5.7 trace
Dogwoods (Cornus spp.) 1.7 trase
Threa~seeded Mascury (Acalypho virginica) 3.4 trace
Small Wild Beon (Strophostyles leiosperma) 2.3 trace
Beef-steak Plant (Perilla frutescens) 0.6 ttace
Bush Clover (Lespedeza virginica) 2.8 trace
Crab Gross (Digitaria songuinalis) 8.5 trace
Woter-Smartweed {Polygonum punctatum) 3.4 lrace
Hickory Nut (Carya sp.) 0.6 traca
Blackberries (Rubus spp.) 3.4 trace
Rushfoll (Crotonopsis elliptica) 1.7 trace
Brome=-Grass (Bromus sp.) Lo 1.1 trace
Ponic Grasses (Panicum spp.) ‘ 6.8 trace.
Sedges (Carex spp.} 3.4 trace
Poison lvy (Rhus radicans) 0.6 tracr
Large Wild Beon (Strophostyles halvolu) 0.6 trace
Smartweeds (Polygonum spp.) . 1.9 trace
Red Cedar {Juniperus virginiono) - 0.6 troce
Broomsedge {Andropogon virginicus) 4.0 trace
Goosofoot (Chenopodium sp.) 2.8 truce
Old-Witch Grass (Panicum capillare) 1.7 troce
Green Foxtail (Setoria viridis) 1.1 trace
Tall Red-10p {Tridoia flava) 1.4 trace
Moss, unclassified 0.6 trace
Nimble Will (Muhlenbergia sp.) 0.6 trace
Nut Rush (Szleria sp.) 0.6 trace
Clover (Trifolium sp.) 0.6 troze
Three-seaded Mercury (Acalypha sp.) 0.6 trace

0.6

Dwarf Sumae {Rhus copallina)

-

——

trace
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{continued)
Per Cont B

Faod item Qccurrence Vyolumo
Buflnettle (Solonum carolinense) 0.6 trace
Hog-Peanut (Amphicarpa bracteata) 0.6 trace
White Vervain (Verbeno urticifolia) 0.6 trace
St. John's-wort (Hypericum Drummondii) 0.6 trace
Wild Bergamot (Monarda fistulosa) 0.6 trace
Cleovers {Gallum sp.) 0.6 trace
Evening=Primrose (Qenotheta sp.) . 0.6 trace
Thoroughwont (Eupatorium sp.) ‘- 0.6 lrace
Ironweed (Vernonia sp. ) 0.6 trace
Fescue (Festuca sp.) 0.4 troce
Barnyard-Grass (Echinochloa crusgalli) 0.6 " hace
Johnson=-Grass {Sorghum holepense) 0.4 trace
Sedge (Cyperus sp.) 0.6 trace
Water-pepper (Polygonum Hydropiper) 0.6 tiace
Animol Foods:
Short-horned Grasshoppers (Acrididae) 27.3 0.4
Ants {Formicidue) 15.3 0.3
Crayfish (Cambarus sp.) 1.7 0.
Beetles, unclossified (Coleoptera) 11.4 0.1
Greound Beetles (Carobidae) Y 16.5 0.1
Snout Beetles {Curculionidue) 8.0 ., Mace
Stink Bugs (Pentatomidae) 15.3 + troce
Leaf Bectius (Chrysomelidee) 3.4 troce
Bugs, unclassified (Hemip.era) 9.1 trese
Dung Beetles {Scarobaeidae) 2.8 trace
Millepede (Diplopoda) 0.6 trace
Snail (Gastropoda) 1.1 trace
Insects, unclossified (Insecta) 2.8 trace
Squash Bug (Coreidae) 2.8 trace
Spiders {(Aroneida) 1. trce
Gravel 13.6 .1
Tatul ) 160.0

TABLE 10. APRIL FOODS OF QUAIL IN MISSOURI
{Based upon oxamination of 48 droppings samples)
Par Cent By

Fo:::d Wem Qccurrence Yolume
Plont Foods:
Korean Lespedeza (Lespedeza stipulacea) 75.0 ¢, 47.8
Crotons {Croten spp.) ‘ 50.0 . 20.2
Common Ragwead (Anbrosia artemisiifolia) 47.9 6.6
False Buckthorn (Burelia lanuginasa) 8.3 3.4
Corn (Zea Mays) 33.3 3.4
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ferntinved)

“Per Cent By

Clover (Trifolium sp.)

food Item Qccurrence Volume
Lanceleafl Ragweed (Ambrosia bidentata) 3.2 3.1
Rushfoil (Crotonopsis elliptica) 10.4 2.5
Osogs Orange (Maclura pomifera) 4,2 2.4
- Leaf material 20.8 2.2
Wheat {Triticum costivum) 12.5 . 2.1
Acorns (Quercus spp.) 20.8 0.8
Sumacs, unclassified (Rhus spp.) 41.7 0.8
Yallow Foxtall (Setorla glouco) 22.9 0.5
Beggar-ticks (Bidens spp.) 2.1 0.4
Mtilet (Setaria italica) 2.\ 0.4
Wild Cherry (Prunus serotina) 4.2 0.4
Wild Gropes (Vitis spp.) o 22.9 0.3
Great Rogweed {Ambrosia trifida) . . - 16.7 0.3
Tick-trefoils (Desmodium spp.) 6.2 0.2
Field Paspalum (Paspalum leeve) 6.2 0.2 -
Buttonweed (Diodia teres) . 20.8 0.2
Japanese Clover (Lespedeza striata) 2.1 0.1
Qats (Avena sativa) 2.1 0.1
Brome~Grass (Bromus sp.) 2.1 0.1
Plant Gall 2.1 0.1
Sedges (Carax spp.) 12,5 0.]
Coralberry (Sympharicarpes orbiculatus) 16.7 trace
Roses (Rosa spp.) 6.2 troce
Smortweeds {(Polygonum spp.) 8.3 trace
Pinkweed (Polygonum pensylvanicum) 6.2 trace
Smatl Wild Bean (Strophostyles leiosperma) 2.1 trace
Sassafras (Sossafras albidum) 2.1 trace
Sunflower (Helianthus sp.} 2.1 trace
Paspolum (Paspalum sp.) 12.5 trace
Chickweod (Stellaria media) 8.3 trace
Fall Panic Grass (Penicum dichotomiflorum) 8.3 tiace
Crab Grass (Digitaria songuinalis) 4.2 trace
Old-Witch Grass (Panicum cuapiliare) 4.2 trace
St. Jolin's=wort {Hyparicum Drumtmondii) 8.3 trace
Panic Grosses {Panicum spp.) 6.2 trace
False Buckwheat (Polygonum scandans) 6.2 trace
Cherry or Plum (Prunus spp.) 4,2 © trace
Paspalum (Paspelum ciliotifolium) 2.1 troco
Dogwaod {Cornus sp.) 2.1 trace
Moss, unclossified 2.1 trace
Spike-Gross (Uniulo latifolia) 2.1 trace
Small Crab Gross (Digltaria lschaemum) 2.1 trace
Drop-sead Grass (Sporobolus neglecius) 2.1 trace
Nut Ruth {Scleria sp.) 2.1 trace
Rush {Juncus sp.) 2.) troce
Howthorm (Crotaegus sp.) 24 trace
Blackbarry (Rubus sp.) 2.1 trace

1

frace



brome=CGrasins {tromus spp.) 0.6 trace

43.
(continued)
Per Cent B

Foqd Hem ' Occurrence Vyolumo
Goldenrod (Solidogo sp.) 2.1 trace
Animal Foods:
Short=horned Grasshoppeis (Acrididae) 35.4 0.5
Mouse, unclossified 2. 0.2
Ants {Formicidae) 18.7 0.2
Ground Bectles (Carabidae) 25.0 0.1
Stink Bugs (Pentatomidue) 12.5 0.1
Leaf Beetles (Chrysomelidae) 12.5 0.}
Bugs, unclassified (Hemiptera) 4.2 0.1
Snout Beatles (Curculionidee) 14.6 trace
Beetles, unclossified (Coleoptera) 10,4 irace
Spider (Araneida) 2.1 tracn
Dung Beetle (Scorabaeidae) 4,2 trace
Plant Bug (Miridae) 2.1 trace
Squash Bug {Coreidae) 2.1 trace
Fly (Biptera) 2. trace
Insect, unclossified (Insecta) 2.1 trace
Snail {(Gastropoda) 2.1 trace
Gravel ‘ 12.5 trace
Total : 100.0

TABLE 11. FOODS OF QUAIL IN THE PRAIRIE REGION OF MISSQOWRI

(Based upen examination of 749 droppings samples)

Per Cent By

Food ltem
® Occurrence Volume

Plant Foods:

Korean Lespedeze (Lespedezo stipulacea) 57.1 28.0
Corn (Zea Mays) 4.6 22.3
Common Ragweed {Ambrosia artemisiifolia) 67.3 16.1
Yeilow Foxtail {Setaria glouca) ' 32.7 8.0
Wheat (Triticum aestivum) 8.0 3.2
Baggar-ticky (Bidens spp.) 20.2 2.7
Sorghum {Sorghum vulgare) 4.7 2.2
Fall Panic Grass (Panicum dichotomiflarum) 20.4 1.6
Crotons {Croton spp.) ' 20.4 1.5
Sumacs, unclassified (Rhus spp.) 27.8 1.3
Lanceleaf Rugweed (Ambrosia bidentata) 22.0 1.1
Great Ragweed {Ambrosia trifida} 13.4 1.0
Sassafros {Sossafras albidum) 6.9 0.9
Smooth Sumac (Rhus glabra) 2.4 0.9
Osage Oienge (Maclura pomifera) 2.7 0.7
Wild Grapes (Vitis spp.) 23.0 0.6



(Continued) —
) ter Cont By
Food ltem Qccurionce Voiume
False Buckwheat {Polygonum scandens) 1

Chinese Lespedeza (Lespedeza cuncata)
Acorns, unclassified (Quercus spp.)
Tick=treloils (Desmodium spp.)
Sunflowers {Helianthus 1pp.)

Small Crab Gross (Digitarta 1schaomum) |
Dwaif Sumae (Rhus copallina)
tharsh=Elder (Iva ciliata)

Pinkweed (Polygonum pensylvanicum)
Field Pospalum (Paspalum loeve)

Qats (Avena sativa)

Raccoon Grape (Ampelopsis cardata)
Watar-Smartweed (Polygonum punctatum)
Pralrie~tea (Croton monanthogynus)
Loaf Material

Black Locust (Robinia Pisudo-Acacio)
Ground-rharries (Fhysalis spp.)
Old-Witch Gross (Panicum capillore)
Rushfoil (Crotonapsis elliptica)
Undetermined Plont Moterial

Poison lvy {Rhus rodicons)

Bush Clover (Lespeduza virginica)
Maple {Acer sp.)

Johnson-Grass (Sorghum haleperie)
Coralbasry (Symphoricarpos orbiculatus)
Panic Grass {Penicum flextile)

Panic Grasses (Panicum spp.)
Buttonwaed (Dicdia teres)

Rose (Roso muitiflora) :
Smurtweeds (Polygonum spp.) ’ 1
Paspalum {Paspalum ciliatifolium)
Bush Clovers (Lesgedeza spp.)

Wild Plum (Prunus americana)

Crab Grass (Digitaria sanguinalis)
Persimmon {Diospyros virginiona)
Rice~Cut-Grass {Leersio ory2oides)
Dogwoods (Cornus spp.)

Paspalums (Paspalum spp. )
Blackbercies (Rubus spp.)

Roses (Roso spp.)

Viburtwins (Viburrum spp.)
Lady's=thumb {Polygenum Persicaria)
Red Cedar (Juniperus virginiana)
Black Nightshode (Salanum nigrum)
Brome~Grosses (Bromus spp.) .

Bush Clover (Lespedoza capitato)
Cherry or Plum (Prunus spp.)
Barnyard~Gross (E‘;:hiﬁochlog erusgalli)
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435.

{continued)
Par Cent B
Food ltom Qccurrence \z'olum
Small Wild Bean (Strophostyles lsiosperma) 1.3 trace
Noseburn (Tragia sp.) 0.3 troce
Bullnettie (Solonum carnlinonse) 1.2 trace
Grass Leaves .4 irace
Soy=Bean (Glycine Max) 0.3 trace
Violet (Violasp.) 0.3 trace
Hagwort {Croton cupnutus) 0.3 trace
Sedges (Corex spp.) 2,8 trace
Hickory Nut {Corya sp.) 0.1 troce
Prickly Mailow {Sida spinosu) 1.9 froce
Asters (Aster spp.} 1.2 ‘trace
Large Wild Bean (Strophostyles helvole) 0.3 troce
White Sweet Clover (Melilotus albo) 0.1 trace
Yellow Sweet Clover (Melilotus ? officinalis) 0.1 trole
Green Foxtall (Setoria viridis) 0.4 trace
Tall Red~top (Tricdio flava) 0.7 troce
Plant Galls 0.5 lrace
Spike=1ush (Elaocharis ? obtusa) 0.3 l*ace
Vervaing (Verbena spp.) 1.1 troce
White Varvain {Verbena uvllcifnl.a) 0.8 trace
Goldenrads (Sotidago spp. ) 0.4 trace
Joponase Clover (Lespedeza striota) 0.1 _trace
Velvet-leaf (Abutilon Theophtosti) 0.1 “trace
Goosefoats (Chenopodium spp.) 2.8 trace
Fimbristylis (Fimbristylls Baldwiniana) 1.2 trace
Flecbanes (Erigeron spp.) 1.2 trace
Broomsedge (Andropagon virginicus) 0.9 trace
Three-seeded Mercury (Acalypha virginico) 0.8 trace ' -
Wood Sorrel {Oxolis spp.) 1.1 trace
- Sedges (Cyperus spp.) 0.8 trace
Warer-pepper (Polygonum Hydropiper) 0.8 troce
Timothy (Phleum pratense) - 0.7 trace.
Moss, unclassified - 0.5 Iruce
Three-seeded Mercurys (Acalypho spp.) 0.5 trace
Wild Cherry (Prunus serotina) 0.5 trace
Nimble Will {(Muhlenbergia 1p.) 0.5 troce
Thoroughworts (Eupatorium spp.) 0.5 trace
Jimsenweeds (Doturn spp. ) 0.5 troce
Eyebane (Euphorbia maculata) 0.5 trace
Wild Bergamot {Monurda fistulosa) 0.4 trace
Docks (Rumex spp.) V.4 trace
Fescue (Fastyca spp.) 0.4 troce
Amaranths {Amaranthus spp.) 0.4 troce
Coarpetweed (Mallugo verticillata) 0.3 trace
Mild Water-papper (Polyganum hydropipeioide,; 0.3 trace
Portridge-pea (Cassia fosciculata) 0.3 troce
Poverty~Grass (Sporobolus vaginiflorus) 0.3 . trace
Hawthoen {Crataegus sp.) 0.3 troce
St. John's=worts (Hypericum spp.) 0.3 trace



L

.""l L6 4

(continued) e
or Cant By
Food ltem Occutrence Volume
Chickweed (Stellaria media) 0.3 trace
Witch=Hozel {Homamelis vernalis) 0.3 trace
Nodding Smocttweed (Polygonum lapathifolium) © 0.3 troce
Beef-steak Plant (Perillo frutescens) 0.1 trace
Indian=-Grass (Sorghastrum nutans) 0.1 trace
Bluestem (Andropogon Gerardi) 0.1 trace
Drop-sced Grass (Sporobolus asper) 0.1 trace
Hog-Peunut (Amphicarpo bracteota) 0.1 trace
Three~sceded Mercury {Acalypha rthomboideo) 0.1 © troce
False Bucktharn (Bumelia fanuginosa) 0.1 trace
Cleavers (Galium sp.) 0.1 troce
Hackberry (Cel¥is occidantalis) 0.} trace
Hackberry (Celtis sp.) 0.1 troce
Faxtoi} (Setario verticillota) 0.} trace
Bluegrass (Poo sp.) 0.1 trace
Triple-awn Grass (Aristida sp.) 0.1 trace
Bluestem (Andropogon sp.) 0.1 trace
Peliitory (Parietaria pensylvanica) 0.1 trace
Bluegrass (Poa pratensis) 0.1 trace
Chufa {Cyperus esculentus) 0.1 trace
Sedge {Cyperus strigosus) 0.1 trace
Marsh Smartweed (Polygonum coccineum) 0.! trace
St. John's-wort (Hypericum mutilum) 0.1 trace
St. John's-wort (Hypericum Drummondii) 0.4.. trace
Shrubby St. John's-wort (Hypericum spothulatum) .0:" " troce
Cleavers (Gealium Aparine) 0. trace
Ciammy Cuphea {(Cuphea petiolata} 0.1 7" teace
Blueberry (Vaccinium sp.) 0.1 trace
Mutlein (Verbascum sp.) 0.1 - trace
Low Hop Clover {Trifolium procumbens) 0.1 trace
Clover (Trifolium sp.) 0.1 troce
Plontain (Plantago Rugelii) ‘ 0.1 teace
Spike-rush {Eleocharis sp.) - 0.1 trace
Wild Carrot (Daucus Carota) 0.1 trace
Shepherd's-purse (Capselic Bursa-pastoris) 0.1 lrace
Spurge (Eupharbia sp.) 0.1 trace
Mock Pennyroyal (Hedeomo pulegloldes) 0.1 trece
Cronesbill {Geranium carolinionum) - 0.1 - "Hace
Button-Snakeroot (Lictris sp.) 0.1 - troce
lronweed (Verncaia sp.) 0.1, trace
Black~eyed Susan {Rudbeckia hirta)’ 0.1 trace
;' Foods
Si.-_;it-bornad Grasshoppers (Acrididae) - 34.2 1.0
Ground Beetles (Carcbidae) A V0.7 - 0.1
Stink Bugs (Pentatomidae) 14.7 0.1
.. Bugs, unclussified (Hemiptera) 6.4 0.}
Snout Beetles {Curculionidas) . 2.4 0.1



47,

(continuved)

Food item

Per Cent By

Occurrence Yolume
Long=hotwed Grusshoppers (Tertigoniidas) 1.1 trace
Anty (Formicidae) 8.4 frace
Beetins, unclassified (Colroptera) 9.2 tiace
Squash Bugs (Coraidoe) 1.5 troce
Leaf Beetles {Chrysomelidae) 3.5 troce
Walking=sticks (Phosmidae) 0.9 trace
Assassin Bugs Reduviidce) 0.5 lrace
Lygoeid Bugs (Lygaeidue) 0.3 trace
Inscets, unclassified {Insecta) 3.3 trace
Snails (Gastropoda) 0.5 trace
Dung Beetles {Scarohaeidae) 2.1 lrace
Viasps {(Hymenoptera) 0.5 trace
Leof Hoppers (Cicadellidae) 0.4 trace
Spiders (Araneido) 0.7 troce
Crayfish (Camborus sp ) 0.1 trace
Undetermined Animal Matter 0.1 trace
Gravel 13.4 0.1
Toral 100.0

TABLE 12. FOODS OF QUAIL IN THE OZARK REGION OF MISSOWRI

(Based vpon examination of 60? droppings somples)

Per Cent B

Food item Qceutrence Jolume
Plant Foods: '
Common Ragweed (Ambrosia artemisiifolia) 60.1 28.3
Kotean Lespedeza {Lespedeza stiputacea) 57.5 24.3
Crotons (Croton spp.) 41,2 12.0
Corn (Zea Mays) 34.0 11.9
Lanceleaf Ragweed {Ambrosic bidentata) 27.8 4.2
Wheat (Triticum oestivum) 15.3 3.7
Sassafras {Sassafras albidum) 12,5 2.4
Acarns, unclassified (Quereus spp.) 17.6 2.0
Yellow Foxtoil (Seturia glauca) 20.4 1.1
Jopanese Clover {Lespedeza striata) 4.3 0.7
Catalpa (Cotalpa speciosa) 1.0 0.7
Fall Panic Grass {(Panicum dichoiomiflorum) 1.5 0.6
Rushfoil {Crolonopsis elliptica) 7.6 G.6
Sumacs, unclassified (Rhus spp.) 23.2 0.6
Sorghum (Sorghum vulgare) 2.5 0.6
Great Ragweed (Ambrosia trifido) 7.1 0.5
Beggar~ticks (Bidens spp.) 5.7 0.4
Small Crab Grass (Digitario lschoemum) 17.¢ 0.4

1.6 0.3

Smooth Sumac (Rhus glcbia)

PN



48,

(continyed) TR
or Ceant

Food ltem Qccurience rVolumo
Leaf Moterial 4.4 0.3 -
Bnef-steak Plant (Pertlla frutescens) 4.4 0.3
Folse Buckthora (Bumelia lonuginosa) 0.8 0.3
Wild Gropes {Vitls spp.) 18.4 0.3
Pinkweed (Polygonum ponsyivenicum) 12.0 0.3
Prairie~tea (Croton monanthogynus) 2.0 0.2
Undetarinined Plant Materiol 4.9 0.2
Hogwort (Croton capitatus) 2.3 0.2
Bush Clovers {Lespedeza spp.) 4.8 0.2
Dworf Sumac (Rhus copollinu) 1.8 0.2
Paspolum (Paspolum cilictifolium) 13.5 0.1
Buttonweed (Diodia tares) 17.2 0.1
8ush Clover (Lespedeza virginica) 1.5 0.1
Drop-seed Grass (Sporcbolus neglectus) 1.0 0.1
Paison tvy {Rhus rodicans) 1.3 0.}
Ground~chairies (Physulis spp.) 7.2 ¢.1
False Buckwhaa! (Polygonum scandens) 3.6 0.1
Tiek-trefoils {Desmodium spp.) 2.4 0.1
Wild Cherry (Prunus serotina) [ 0.1
Cherry or Plum {Prunus spp .} 3.0 0.1
Coralberry (Symphoricarpos arbiculotus) 13.5 trace
Sunflowers (Helianthus spp.) 0.8 troce
\Wild Plum (Prunus americana) 1.3 trace
Ashes (Fraxinus spp.) 0.7 troce
Millet (Satoria italica) 0.2 trace
Bur-Cuzumbur (Sicyos angulatus) 0.3 troce
Grass Leoves 0.7 trace
Block Nightshode 5.6 troce
Nimble Will {Muhlenbergia sp.) 0.7 trace
Qats {Avena sativa) “ 4.6 ltoce
Paspatums (Paspaium spp.) ®.0 trace
Bullnettle (Solanum carolinense) 0.3 troce
Old-Witch Gross (Panicum capillare) 5.4 trace
Smartweeds {Polygonum spp.) 4.6 trace
Vervoins {(Veibena spp.) 1.6 trace
Red Cedor (Juniperus virginiana) 0.7 ticce
Water-Smartweed {Polygonum punctalum) 2.0 trace
Roses (Paso spp.) 4.4 troce
Brome~Grass (Bromus spp.) n 2.0 .trace
Plant Galls NN N0 trace
Csage Oronge {Macluro pomifero) N LR 'R \\\ _lroce
Sedges (Carex spp.) SEs 5,0 " taco
Crob Grass {Digitaria sanguinalis) . 9.4 troce
Three~seeded Mercury (Acalypha virginica) ! 2.8 trace
Dogwoods (Cornus spp.) .7 ‘]l‘ 1.6 ‘ frace
Indion Grass {Sorghastrum nutans) l‘ 0.7 - troce
Morming~glory (lpemoea hedaiocea) 0.2 trace
Panic Grasses (Ponicum spp.) . 2.2

'IIO_CO



49.

{continued)
Per Cunt By

Foeillem Occurrence Volume
Smail Wild Bean (Strophostylas leiosperma) 1.0 traco
Hockberry (Celtis sp.) 0.8 trace
Noseburns (Trugia spp.) 1.0 trace
Sensitive Brier (Schrankia Nuttallis 0.2 trace
Moss, unclassified 0.7 troce
Field Paspalum {Paspalum loeve) 0.7 trace
Flowering Dogwood (Cpraus Tlorida) 0.2 ~ trace
Touch-me-not {impatiens copensis) 0.2 " hrace -
Hozelnut (Corylus omericana) 0.2 trace
Lady‘s-thumb (Polygonum Persicaria) 1.3 trace
Chiclweed (Stellario media) 0.3 troce
Lorge Wild Bean (Strophostyles helvola) 0.2 - trace
Three~seeded Meicury (Acalypha osteyaefalio)- 0.2 trace
Viburnum (Viburnum sp..) 0.8 & trace .
Pellitory (Parietoria pensylvanica) 0.7 % trace
Red Clover (Trifolium pratense) 0.5 trace
Portridge-pea {Cassia fasciculota) 0.5 trace
Buttonbush (Cephalonthus occidentalis) 0.2 troce
Goosefoots (Chenopodium spp.) 3.1 trace
Bluckberries (Rubus spp.) 2.6 trace
Three~seaded Mercurys (Acclypha spp.) 1.8 hiace
5. John's=wort (Hypericum Drummondii) 1.6 troce
Nut Rush {Scleria spp.) 1.3 troce
Broomsedge {Andropogon v irginicus) 1.1 trace
Sedge (Cyperus ovularis) ) 0.8 trace
Carpetweed (Mollugo verticillata) 0.7 trace
‘White vervain (Verbena urticifolia) 0.7 trace
Triple-awn Grags (Aristida sp.) 0.7 troce
Evening-Primroses (Oenothera spp. ) 0.7 troce
Poverty-Gross {Sporobolus vaginiflorus) 0.7 troce
Hackberry {Celtis occidentolis) 2.5 trace
Chufa {Cyperus esculentus) V.5 trace
5t. John's~wor? (Hypericum sp.) 0.5 trace
Green Foxtail (Setaria'viridis) 0.5 trace
Thoroughwost (Eupatorium sp.) 0.5 troce
Hawthorn {Craraegus sp.) 0.5 . trace
Clove: (Trilolium sp.) 0.5 ‘frace
Chickweed {Cerastium \fulgotum) 0.3 trace i
Spurge (Tuphorhia sp.) G.3 hace .,
Flaobane (Erigeron sp.) 0.3 trace
Tall Red-top (1ridoio flava) - 0.3 trace
Low Hap Clover (Trifolium procumbens) 0.3
Thrre~seeded Mercury (Acalypha thomboidea) 0.3 . trace
Fal! Witch~Grass {Leptolomo cognatum) 0.3 - trace Y
Blucbeery (Vaccinium sp.) Q.37 trace - .
Cleavers (Galivm sp.) 0.3.;, . hace’
Rice=Cut-Grass (Leersio.oryzoldes) ; 0.3 - - toce
Venus's Looking-glass (ﬁlglﬁriﬂxbiflnrﬂ) 0.3 s
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50.

(continuad) =
Per Cent By
Food ltem Qccurrence Volume
Amaranth (Amaraathus s2.) 0.3 " frace
Nettle {Solanum sp.) 0.3 lrace
Elderberry (Sombucus zanadensis) 0.3 trace
Barnyord-Grass (Echinochloa sp.) 0.3 troce
Mild Water-pepper (Polygonum hydropiperoides) 0.3 trace
Foxtoil {Seloria verticillota) 0.3 troce
Johnson-Grass (Sorghum helepense) 0.3 trace
Btucgrass (Poc aratensis) 0.3 Irace
Mczk Pennyroyal (Hedeomo pulegioides) 0.3 trace
Purslane (Portulaco olerocea) 0.2 trace
Velvet=leaf (Abutilon Theophrosti) 0.2 troce
Wild Lettuce (Lnctuca conadensis) 0.2 troce
Spike=Grass {Uniola latifolie) 0.2 trace
Goose~Grass {Eleusine indica) 0.2 trace
Seifheal (Prunello vulgoris) - 0.2 trace
Prickly Mallow (Side spinosa) 0.2 troce
Parsimmon (Diospyros virginiana) 0.2 troce
Eyebane (Euphathia maculata) 0.2 trace
Pokeweed (Phylolacca americona) 0.2 lrace
Love-Grass (Eragrostis sp.) 0.2 troce
Sedge (Cyperus sp.) 0.2 trace
Alsike Clover (Trifoliim hybridum) 0.2 trace
Yorba~de-Togo (Ecliptn alba) 0.2 trace
Jirsonweed (Datura sp.) 0.2 troge
Yarrow (Achilleo Millefolium) 0.2 trace
Dodder (Cuscuta sp.} 0.2 trace
Plantain (Plantage sp.) 0.2 trace
Hedge-parsley (Torilis joponica) 0.2 trace
Scorpion ~grass (Myasotis verna) 0.2 trace
Low Blyeborry {Vaccinium vocillans) 0.2 trace
Sensitive Plont (Cassio nictitans) 0.2 trace
Sand-Drop-seed (Cporobolus cryptandru:) 0.2 trace
Crab Grass (Digitario filiformis) 0.2 troce
Bluegrass (Poo sp.) 0.2 trace
lronwaed (Ve-nonia sp.) 0.2 trace
Wild Bargamat {Monarda fistulosa) 0.2 tiace
Goldenrod (Solidogo 3p.) 0.2 trace
. Rush Junewn sp.) 0.2 trace
Animal Foods:
Short=harned Grasshoppers (Acrididae) 30.5 0.3
Ground Beetles (Carabidae) 17.7 0.}
Stink Bugs (Pentatomidae) . 15.8 0.
Ants (Formicidae) - L 9.5 0.3
Bectles, Uaclasified (C:laoptera) 11.8 troce
Cmyﬂsh (Cambarus sp.). .- 0.7 frace .
'Iuﬂio Unclnu!f'od (Hen'uptero) ’ 8.2 troce
- Mo ;’ipq;]gglﬂ_od L 0.3 troce

:ih '%‘32‘\%5 o



5.

{continued)

Food ltem Per Cont By
Qccurrence "volume
Snout Beetles (Curculionidae) 4.1 trace
Dung Becties (Scarabaeidag) 3.1 trace
Loaf Beetles (Chrysomelidoe) 5.4 lraco
Wolking=sticks (Phasmidae) 0.7 troce
Insects, Unclassified (Insecta) 4.6 - troce
“Squash Bugs (Coreidae) 1.5 tracs
Long-hornad Grasshoppers (Tettigoniidae) 1.3 trace
Leaf Hoppers (Cicadeliidoe) 1.0 trace
Spiders {Arancida) 1.5 traga
Millepede (Diplopodo) 0.2 trace
Undeotermined Animal Matter 0.2 trace
Snails {(Gastropoda) 0.8 traze’
Lygaeid Bug (Lygoeidac) 0.2 troce
Fungus Gnat (Mycetophilidoe) 0.2 trace
Assassir: Bug (Reduviidae) 0.2 trace
Plant Bug (Miridae) 0.2 trace
Rove Baetle (Staphylinidau) 0.2 troce
Fly (Diptero) 0.2 trace
Moth (Tineidae) 0.2 trace
Ichnoumon Wasp {lchneumonidae) 0.2 trace
Gravel 19.7 0.1
Total 100.0

TABLE 13 FOODS OF QUAIL IN MISSOWRI (SEPTEMBER-APRIL)

(Based upon examination of 1,358 droppings samples) -

, (Per Cent By

food Item . QOccurrence Volume
Plant Foods:
Korean Lespedeza (Lespedeza stipulacea) 57.3 26.3
Common Ragweed (Ambrosio artemisiifoiic) 44,1 21.9.
Corn (;ea Mays) 40.9 17.4
Crotons (Croton s;p.) 29.7 6.5
Yellow Foxtail (Sotario gluuca) 27.2 4.8
Wheat (Triticum aestivum) 11.3 3.4
lonceleaf Rogweed (Ambrasia bidentata) 24,6 2.5 -
Sossafias {Sossafres albidum) Q.4 1.6
Begga:~ticks (Bidens spp.) 13.7 1.6
Sorghum (Sorghum vulgare) 3.7 1.4
Acorns, Unclossified (Quercus spp.) 13.0 1.2
Fall Panic Grass (Panicum dichotomiflorum) 16.4 1.1
Sumacs, Unclossified (Rhus spp.) 5.8 i.0°
Great Rogweud (Ambrosia trifida) 10.7 0.7 -
Smooth Sumac (Rkus glebro) 52,1 0.6



52.

.
o

¥

0

(cantiny:d) s
R . Par Cun?

Food lten Occurrance \}’olun.a
Wild Grapes (Vi1's spp.) 20.9 0.5
Smol) Crob Grass (Digitario Ischoemum) 15.1% 0.4
Msage Orange (Moclura pomifera) 1.7 "4
False Buckwhea! (Falygonum scandens) 8.0 L.4
Jopanese Clover {l espedeza stricta) 2.0 0.3
Coto'po (Cotalpa speciosa) 0.4 0.3
Rushfoil (Crotonopsis elliptico) 4.1 0.3
Chinese Lespedezo (Lespedezo cuneata) 2.1 0.3
Pinkweed (Polygonum pensylvrinicum) 13.2 0.3
Dwurf Sumac {Rhus copaliine) 1.4 0.3
Tick=trefoils (Desmodium spp.) 4.0 0.2 .
Sunflowers (Helianthus spp.) 2.7 0.2
Leaf Material 3.7 0.2
Proirie-tea (Croton monanthogynus) 4.7 0.2
Marsh«Llder (lva cilicta) 0.3 0.2
Fleld Paspalum {Pa:palum laeve) [ RS 0.1
Beef-steak Plant (Perilla frutescens) 2.1 -~ 0.1
False Buckthorn (B::melia lonuginosa) 0.4 0.1
Undetermined Plant Material 4.9 + 0.1
Qats (Avena sativo) 4.6 0.1
Raccoon Grape (Ampelopsis cordata) 0.5 0.1
Water-5Smartweed (Polygonum punctatum) 3.9 0.1
Bush Clovers (Lespedeza spp.} 2.7 0.1
Hogwort (Crofon copitatus) 1.2 0.1
Ground-cherries (Physalis spp.) 6.6 0.1
Bush Clever {Lespedeza virginico) 1.1 0.}
Paspalum {Paspalum ciliatifolium) it.2 0.1
Buttonweed (Diodia tares) 10.9 0.1
Paison vy (Rhus rodicans) 2.0 ~0.1
Black Locust (Robinie Pseudo-Acacia) 0.4 0.1
Coralberry (Sympharicarpos orbiculotus) 14.1 0.1
Old-Witch Gross {Penicum capillare) 4.3 0.1
Drop-seed Gross (Sporobolus neglec!us) - 0.4 0.1~
Maple (Acer sp.) : - 0.3¢ trace
Wild Plum (Prunus amerlcunn) 1.1 tracu
Johnson-Grass (Sorghum ho!epense) 0.7 _ troce
Cherry or Plum (Prunus spp.) . 2,6 - trace
Wild Cherry (Prunus serotina) S 0.5 h trace
Ponic Grass (Panicum flexile) _ 0.1 trace
Smartweeds (Polygonum spp.) Y 8.9 trace
Panic Grasses (Panicum spp.) 7.4 trace -
Paspalums (Paspolum spp.) 8.8 trace
Black Nighishade (Solanum nigrum) 3.7 trace
Rose (Rosa multiflera) 0.5 trace
"Grass Leaves 0.5 . trace
Ash (Froxinus sp.) i 0.2 trace
Millet (Setario italica) 0.1 trace
Crab Gross (Dig!taria sanguinalis) : 7.5 trace
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(continued) _
Per Cent B
Food ltem Occurrence \}’olume
Bur-Cucumber (Sicyos angulatus) 0.1 trace
Dogwoods (Cotnus spp.) - 2.9 " trace
Red Cedar {Juniperus virginiana) 0.7 tiace
Roses {Rosa spp.) 3.6 trace
Parsimmon (Diespyros virginiano) 0.1 trace
Rice~Cut=-Grass (Leersia oryzoldes) 1.2 trace
Nimble Witl (Muhlenboigio spp.) 0.6 trace
Bullnattle (Solanum carolinense) 0.8 trace
. Blackberries (Rubus spp.) 1.4 trace
" Brome~Grasses (Bromus spp.) 1.9 trace
Viburnums (Viburnum spp.) 0.6 trace
Lady's=thumty (Foiy gonum Perslcunu) 0.9 trace
Vervains {Verbena spp.) 1.3 trace
Small Wild Bean (Strophostyles leiosperma) 1.2 trace
Noseburn (Tragic sp.) 0.6 trace
Bush Clover (Lespedeza capitata) . 0.1 trace
Barpyard-Grass (Echinochloo cru;galli) . 0.é truce
Sedges {Carex spp.) 3.8 troce
Plant Galls 0.7 - trace
Soy-Bean (Glycine Max) 0.1 " trace
Three-seeded Metcury (Acalypha virginicu) 1.7 . trace
Violet (Violo sp.) 0.1 trace
Indian Grass (Sorghastrum nutans) B 0.4 trace
Marning-glory {lpomoea hederacea) W ‘0.1 trace
' Hackberry {Celtis spp.) 0.4 trace
Large Wild Bean (Strophostyles helvola) . 0.2 trace
Sensitive Brier {Schrankia Nuttallif) - L 0.1 trace
Hickory Nut {Carya sp.) » 0.1 trace
Moss, Unclassified P 0.6 trace
Prickly Mallow (Sida spinosa) 1.1 trace
. Flowering Dogwood {Cronus florida) 0.1 trace
Asters {(Aster spp.) 0.7 trace
* White Sweet Clover {Melilotus alba) 0.1 troce
Yellow Sweet Clover (Melilotus officinalis) . 0.1 trace
Green Foxtail (Setaria viridis) 0.4 trace
Touchrme-not (Impatiens capensis) 0.1 trace
Hazelnut (Corylus americana) - 0.4 trace
Chickweed (Stelloria mediu) 0.3 troce
Three-seeded Mercury (Acalypha ostryaefoluo) 0.1 trace
Tall Red-top (Triodia flava) 0.5 trace
Spike-~rush (Elescharis ? obtusa) 0.1 trace
Pellitory (Parietaria pensylvanica) 0.4 trace
White Vervain (Verbeno urticifolia) 0.7 trace:
Partridge-pea (Cassia fasciculata) 0.4 trace . ..
Goldenrads (Solidugo spp.) 0.3 trace " '} .
Red Clover (Trifolium pratense) - 0.2 trace /,;’ _
Velvet-leaf (Abutilon Theophrasti) 0 o 0.1 ~ troce, e
Buttonbush (Cephalanthus occidentuhs) - 0.1 " trara S
. NIy
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(continued) ——
ar Cent

Food Item Occurrence \;’olume
Goosafoots (Chenopodiiai pp.) 2.9 frace
9lackberries (Rubus spp.) 1.2 lroce
Throe=sceded Marcurys (Acalypha spp.) 1.1 trace
Broomsedge (Andropagon virginicus) 1.0 trace
St. John's-wort {Hypericum Drummondii) . . 0.8 traco
Fleabanes (Erigeron spp.) 0.8 frace
Fimbristylis (Fimbristylis Baldwiniana) 0.7 trace
Wood Sorrel (Oxal’s spp.) 0.6 trace
Nut Rush (Scleria spp.) 0.6 trace
Sedges {Cyperus spp.) 0.5 trace
Thoroughworts (Eupatorium spp.) 0.5 “ trace
Co;petweed (Moallugo verticillata) 0.4 trace
Poverty-Grass {Sporcbolus vaginiflerus) 0.4 trace
Water-pepper (Polygonum Hydropiper) 0.4 hrace
Eyebane (Euphorbia muculata) 0.4 traca
Jimsonweed (Datura sp.) 0.4 trace
Amaranth (Amaronth sp.) 0.4 trace
Timothy {Phleum pratense) 0.4 " trace
Hawthorns (Jrotoegus spp .) 0.4 trace
Sedge (Cyperus ovularis) 0.4 troce
St. John's-wort (Hypericum sp.) 0.4 trace
Triple=awn Grass (Aristida sp.) 0.4 trace
Moss, unclassified - 0.3, trace
Wild Bergamot (Morarda fistulosa) 0.3 troce
Mild Water-pepper (Polygenum hydropiperoides) 0.3 trace
Evening~Primroses (Oenothera spp.)} 0.3 trace
Hackberry (Celtis occidentalis) 0.3 trace
Chufa (Cyperus esculentus) 0.3 trace
Clover {Trifolium sp.) 0.3 - trace
Docks (Rumex spp.) 0.2 trace
Foscue (Festyca sp.) 0.2 trace
Three-seaded Mercury (Acalyphe rhomboidec) 0.2 trace
Cleavers (Galiumsp.) 0.2 troce
foxtail {Setaria verticillata) 0.2 trace
Bluegrass (Poo pratensis) 0.2 trace
Blueberry (Vaccinium sp.) 0.2 trace
tow Hop Claver (Trifolium procumbens) 0.2 trace
Spurges (Evphorbia spp.) : 0.2 ~ trace
Mock Pennvroyol (Hedeoma pulegioides} 0.2 © 7 trace
Witch-Hazel (Hamamelis vernalis) ., 04 - trace
Nodding smaitweed (f’ulygonum Iapmhifolium) 0. trace
Bluegruss (Poo sp.) ., ) 0.1 trace
lronweed (Vernunia sp.) 0.1 trace
Chickweed (Cerastium vulgatum) 0.1 trace
Folt Witch-Gross (Leptoloma cognatum) 0.1 trace
. Venus's Leoking-glass (Specularia biflora) 0.1 trace
Nettle (Solonum sp.) 0.1 trace
Eldarberry (Sambucus car adensis) 0.1 trace
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{continued)
Par Cent B

Food ltem Occurrence Vynlume
Barnyord-Grass (Echinochloa sp.) 0. trace
Bluestem (Andropogon Gerardi) 0.1 trace
Diop-seed Grass (Sporobolus 1sper) 0.1 troce
Hog-Peanut (Amphica:pa bra:teata) 0.1 trace
Bluestem {Andropogon sp.) 0.1 tiace
Sadge (Cyperus strigosus) 0.1 trace
Marsh-Smortweed (Polygonum coccineum) 0. Jrace ’
St. John's-wort (Hypericum mutilum) 0.1 troce
St. John's-wort (Hyperi:um spathulatum) 0.1 trace
Cleavers (Galium Aparine) 0.1 frace
Mullein (Verboscum sp.) 0.1 troce
Clammy Cuphea {Cuphee petiolata) 0.1 troce
Selfheal (Frunella vulgaiis) 0.1 trdce
Pokeweed (Phytolacca americana) 0.1 trace
Plantain {Plontago Rugelii) 0.1 trace
Spike~rush (Eleocharis sp.) 0.1 trace
Wild Carrot {Dauce; Carota) 0.1 tracy
Shephard's-purse {Copsella Bursa-pastoris) 0.1 trace
Cranesbili (Geranium carolinianum) 0.1  trace
Button-Snokeroot (Liairis sp.) a.1 " trace
Black~eyed Susan (Rudbeckia hirta) 0.1 trace
Purslane (Portulaco oleraceo) ¢ trace
Plantain (Plantago sp.) ¢ trace
Wild Lettuce (Lactuca canadensis) 0.1 tiace’ v
Spike~Grass (Uniola latifolia) 0.1 trace
Goose~Grass (Eleusine indica) 0.1 frace g}
Love-Grass (Eragiostis sp.) 0.1 . trace ‘;‘ ;
Alsike Clover {Trifolium hybridum) 0.1 “trace g
Yerba-de-Tago {Eclipta alba) 0.1 frace vl
Yarrow (Achillea Millefolium) 0.1 troce )
Dodder (Cuscuta sp.) 0.1 “trace
Hedge=~parsley (Torilis joponico) 0.1 truce
Scorpion-grass (Myosotis verna) 0.1 trace
Low Blueberry (Vaccinium vacillans) 0.1 trace
sensitive Plant {Cassia ni-.iitons) 0.1 trace
Sand-Drop-seed (Sporobalus cryptandrus) 0.1 trace
Crab Giass (Digitaria filiformis) 0.1 trace
Rush (Juncus sp.) 0.1 trace
Animal Foods:
Short~horned Grasshoppers (Acndidua) 32.5 0.7
Ground Bectles (Carabidan} S , 13.8 0.1
Stink Bugs (Pentatomidoe) 15.2 0.1
Ants (Formicidue) 3.9 0.1
Bugs, Unclassitied (Hemiptera) 7.2 trace i
Beetles, Unclossified (Coleoptera) 10.4 trace
‘Snout Beetles (Curculionidae) 3.2 trace
wong~horned Grasshoppers (Tettigoniidae) 1.2 “truce




{contin.ed)

Per Cent By
Food liem Qccurrence Volume
. Crayfish (Cambarus sp.) 0.4 " trace
Squash Bugs (Coreidae) - 1.5 _ trace
Leaf Beatles (Chrysomelidoe) 4.3 trace
Walking=sticks (Phasmidae) 0.8 trace
Dung Beetles (Scarabaeidae) 2.6 1 trace
Mouse, Unclossified - 0 trace
insects, Unclossifiad (Inscutu) 3,9 troce
Assossin Bugs (Reduviidae) .} trace
Lygaeld Bugs (Lygaeidae) 0.2 trace
Snotls { Gostropoda) 0.7 trace
. Leaf Heppers (Cicade!)idae) 0.7 - trace
" Spiders (Aroneida) 1.0 trace
Wasps (Hymenoptera) 0.3 trace
Undetermined Animal Matter 0.1 trace
Millepede (Dipiopoda) 0.1 trace
Fungus Gnat (Mycetophilidue) 0.1 troce
Plant Bug (Miridae) 0.1 troce
Rave Beetle {Staphylinidae) 0.} trace
Fly {Digiero) ' 0.1 trace
Moth (Tincidae) .1 trace
Ichneumon Wasp (\chneumonidae) 0.1 trace
Gravel 16.2 o
TOTAL PLANT 98.9
TOTAL ANIMAL 1.1
TOT*, GRAVEL 0.1
71 AL CONTENTS 100.0
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